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Introduction  and  Summary 


Introduction 

Expenditures  for  physicians’  services  in  the  United 
States  increased  by  328  per  cent  between  1948  and 
1969— a growth  rate  considerably  more  rapid  than  that 
of  gross  national  product  or  personal  consumption 
expenditures,  and  about  the  same  as  that  of  other 
services.1  This  paper  examines  the  rise  in  expenditures 
for  physicians’  services  and  attempts  to  explain  the 
pattern  of  change  in  the  decades  following  World  War  II. 
We  also  analyze  the  very  large  geographical  differences  in 
expenditures  per  capita  that  exist  in  the  United  States. 
Our  study  should  contribute  to  an  understanding  of  the 
economics  of  medical  care  and  to  an  improvement  in  the 
nation’s  ability  to  predict  and  control  such  expenditures 
in  the  future. 

Concern  over  the  cost  of  medical  care  is  widespread. 
Special  attention  has  been  focused  on  the  rapid  rise  in 
the  price  of  and  the  expenditures  for  physicians’  services 
because  it  is  said  that  these  services  are  essential,  that  the 
price  is  not  determined  in  a competitive  market,  and 
that  consumer  ignorance  gives  the  physician  unusual 
control  over  the  quantity  and  type  of  service  provided. 
Furthermore,  the  extensive  growth  of  third-party  pay- 
ment, through  both  private  insurance  and  governmental 
programs,  is  believed  to  exacerbate  inflationary  pressures 
in  this  area  by  reducing  the  net  price  to  the  consumer 
and  thus  encouraging  utilization. 

The  essentiality  argument  is  a complex  one  and  rests 
as  much  on  subjective  beliefs  as  on  objective  evidence. 
Basically,  a service  can  be  considered  essential  on  two 
grounds.  The  first  applies  where  the  demand  for  the 
service  is  relatively  insensitive  to  changes  in  income— 
where  it  is  regarded  as  so  necessary  that  (in  the  absence 
of  philanthropy,  sliding  fee  scales,  or  third-party  pay- 
ment) families  with  low  incomes  devote  a relatively  large 
portion  of  their  budget  to  it.  Some  elements  of 
physicians’  services  are  clearly  necessities  in  this  sense, 
e.g.,  surgery  for  an  inflamed  appendix.  Many  physicians’ 
services,  however,  ranging  from  well-baby  care  through 
annual  checkups  to  elective  surgery,  are  not  so  clearly 
necessities,  while  still  others  (like  cosmetic  surgery) 
might  well  be  classed  as  luxuries. 


'The  comparable  1948-69  growth  was  260  per  cent  for  gross 
national  product,  230  per  cent  for  personal  consumption 
expenditures,  and  330  per  cent  for  all  services  (except  housing). 


A second  criterion  of  essentiality  applies  to  a service 
the  consumption  of  which  involves  important  external 
effects.  Thus,  basic  education  for  all  is  considered 
essential  in  the  United  States  partly  because  of  the  belief 
that  the  failure  to  educate  some  will  have  serious 
unfavorable  repercussions  on  others.  A similar  argument 
concerning  physicians’  services  could  be  advanced  with 
respect  to  treatment  of  communicable  diseases.  At  one 
time  such  diseases  occupied  the  bulk  of  physicians’  time, 
but  currently  they  are  much  less  important. 

Probably  more  important  than  the  essentiality  argu- 
ment is  the  peculiar  nature  of  the  market  for  physicians’ 
services.  When  a good  or  service  (without  significant 
external  effects  in  either  production  or  consumption)  is 
produced  and  sold  under  reasonably  competitive  con- 
ditions, there  is  usually  no  special  need  for  public 
attention  or  public  policy.  In  such  cases,  changes  in  price 
and  expenditures  presumably  reflect  the  true  cost  to 
society  of  producing  the  good  or  service  and  the 
knowledgeable  judgment  of  consumers  regarding  its 
value.  With  respect  to  physicians’  services,  the  imperfec- 
tions of  competition  are  numerous  and  powerful.  On  the 
supply  side,  these  include  the  restrictions  on  entry 
created  by  licensure  and  professional  control  of  medical 
education,  the  limitations  on  practice  implicit  in  the 
hospital  appointment  system,  and  the  absence  of  price 
cutting,  advertising,  and  other  forms  of  rivalry.  As  for 
demand,  the  difficulty  consumers  experience  in  judging 
the  quality  of  physicians’  services  is  well  known,  and  it  is 
thought  by  some  that  the  physician  plays  a major  role  in 
determining  the  quantity  of  services  to  be  provided  [6, 
for  example] . 

The  concern  over  cost  among  consumers  has  been 
reinforced  in  recent  years  by  that  of  third-party  payers, 
particularly  the  government.  Open-ended  commitments 
to  finance  services  have  been  followed  by  very  large 
increases  in  price  and  expenditures;  these  increases  have 
stimulated  efforts  to  uncover  their  causes  and  to  develop 
techniques  for  moderating  them  in  the  future. 

This  study,  which  is  part  of  that  effort,  is  composed 
of  two  principal  parts.  The  first  provides  a statistical 
decomposition  of  the  growth  of  per  capita  expenditures 
at  the  national  level.  Major  attention  is  focused  on  the 
sharp  differences  in  the  rate  of  change  of  this  variable 
between  the  subperiods  1948-56  (4.1  per  cent  per 
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annum)  and  1956-66  (6.6  per  cent  per  annum).  Possible 
reasons  for  this  difference  are  explored  through  an 
examination  of  changes  in  price,  insurance  coverage, 
income,  population,  number  and  type  of  physicians,  and 
medical  technology.  Problems  of  definition  and  measure- 
ment are  discussed  and  some  tentative  inferences  are 
drawn. 

The  second  part  is  concerned  with  the  development 
and  testing  of  a formal  model  to  analyze  the  behavior  of 
physicians  and  patients.  Cross-sectional  (state)  data  for 
1966  are  used  to  gain  an  understanding  of  variations  in 
quantity  of  services  per  capita,  physicians  per  capita, 
quantity  of  services  per  physician,  and  insurance  cover- 
age. The  consequences  for  health  of  differences  in  the 
quantity  of  physicians’  services  are  also  explored. 

The  principal  limitations  of  the  study  are  attributable 
to  the  paucity  of  available  data.  In  our  analyses  we  are 
frequently  forced  to  exclude  certain  variables  that  seem 
appropriate  on  a priori  grounds,  or  to  include  series  that 
are  only  partially  indicative  of  the  variables  actually 
desired.  For  instance,  nearly  all  of  the  analysis  is  limited 
to  physicians  in  private  practice.  Data  on  expenditures 
for  services  rendered  by  salaried  members  of  hospital 
staffs  are  not  available.  Even  for  private  physicians  the 
breakdown  of  expenditures  into  price  and  quantity 
components  is  based  on  indirect  estimates  rather  than 
precise  direct  measures.  Finally,  it  should  be  noted  that 
this  paper  is  not  intended  to  review  systematically  the 
literature  on  physicians’  services,  although  we  do  con- 
sider the  views  of  other  observers  in  the  formulation  of 
hypotheses.2 

Summary  of  Findings 

The  most  striking  finding  of  this  study  is  that  supply 
factors  (technology  and  number  of  physicians)  appear  to 
be  of  decisive  importance  in  determining  the  utilization 
of  and  expenditures  for  physicians’  services.  This  conclu- 
sion stands  in  sharp  contrast  to  the  widely  held  belief 
that  utilization  and  expenditures  are  determined  by  the 
patient,  and  that  information  about  income,  insurance 
coverage,  and  price  is  sufficient  to  explain  and  predict 
changes  in  demand. 


2 For  comparisons  of  our  formulations  and  conclusions  with 
those  of  other  investigators,  see  our  bibliography  [4],  [7],  [15], 
[16], [17], [28], [37], [41]. 


The  data  we  present  in  Part  1 show  that  the  shift  in 
the  growth  rate  of  physicians’  services3  per  capita  from 
-0.4  per  cent  per  annum  in  1948-56  to  3.0  per  cent  per 
annum  in  1956-66  is  more  closely  related  to  the 
changing  nature  of  medical  technology  and  to  shifts  in 
the  number  of  physicians  than  to  conventional  demand 
variables.  It  seems  to  us  that  estimates  of  future  “needs” 
for  physicians  are  likely  to  be  unreliable  unless  one  can 
predict  the  nature  and  extent  of  future  changes  in 
medical  science.  That  there  will  be  such  changes  is 
certain;  whether  they  will  be  of  a type  that  economizes 
on  the  use  of  physicians’  services  (such  as  the  antibiotic 
drugs)  or  whether  they  will  increase  the  requirements  for 
physicians  (such  as  organ  transplants)  is  of  crucial 
importance.  Furthermore,  the  “need”  for  physicians’ 
services  should  not  be  treated  as  synonymous  with  the 
“need”  for  physicians;  the  record  shows  that  the 
quantity  of  service  per  physician  has  been  rising  over 
time,  and  at  a variable  rate. 

When  we  turn  to  an  examination  of  variations  in 
demand,  holding  technology  constant  (in  the  cross- 
sectional  analysis  of  Part  2),  we  find  additional  support 
for  the  view  that  the  number  of  physicians  has  a 
significant  influence  on  utilization,  quite  apart  from  the 
effect  of  numbers  on  demand  via  lower  fees.  Indeed,  we 
find  that  the  elasticities  of  demand  with  respect  to 
income,  price,  and  insurance  are  all  small  relative  to  the 
direct  effect  of  the  number  of  physicians  on  demand.  Of 
course,  the  emphasis  we  give  to  supply  does  not  deny  an 
independent  role  for  demand  entirely,  especially  when 
the  patient  is  faced  with  major  changes  in  the  net  price 
of  care,  such  as  those  created  by  the  introduction  of 
Medicare  and  Medicaid. 

Because  physicians  can  and  do  determine  the  demand 
for  their  own  services  to  a considerable  extent,  we 
should  be  wary  of  plans  which  assume  that  the  cost  of 
medical  care  would  be  reduced  by  increasing  the  supply 
of  physicians.  Our  analysis  suggests  that  such  increases 
would  at  best  have  limited  impact  on  price,  though  they 
would  result  in  substantial  increases  in  utilization.  In 
estimating  the  social  value  of  increased  utilization, 


3 “Quantity”  is  measured  by  deflating  expenditures  by  an 
estimate  of  the  average  price  actually  received  by  physicians.  It  is 
not  equivalent  to  number  of  visits  because  it  also  reflects  shifts 
in  the  type  of  physician  visited  (specialist  or  G.P.)  as  well  as  in 
the  quantity  of  tests,  x-rays,  and  other  services  provided  in  the 
course  of  the  average  visit. 
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however,  note  should  be  taken  of  our  finding  (in  section 
2.6)  that  variations  across  states  in  the  quantity  of 
physicians’  services  appear  to  have  little  or  no  effect  on 
either  infant  mortality  or  the  overall  death  rate.  Of 
course,  an  increase  in  physician  supply  has  other  effects 
that  should  be  considered.  The  subjective  utility  derived 
from  the  consumption  of  physicians’  services  is  likely  to 
rise  as  physicians  devote  more  time  and  personalized 
attention  to  each  complaint,  and  the  indirect  costs 
incurred  by  patients  will  fall  as  general  access  to 
physicians  improves.  The  subjective  qualitative  aspects 
of  physicians’  services  are  not  considered  in  this  paper. 

Given  the  importance  of  supply,  it  is  of  interest  to 
ask  what  factors  determine  it.  The  cross-sectional  analy- 
sis throws  some  light  on  physicians’  locational  decisions. 
They  seem  to  be  attracted  by  higher  prices  for  their 
services,  by  medical  schools  and  hospital  beds,  and  by 
the  level  of  educational,  cultural,  and  recreational 
opportunities  indicated  by  the  average  income  of  the 
population.  We  did  not  find  any  evidence  for  the  theory 
that  encouraging  more  state  residents  to  enter  medical 
schools  pays  off  in  terms  of  more  physicians  returning  to 
practice  in  their  state  of  origin.  Also,  physicians  do  not 
show  any  special  preference  for  states  with  low  health 
levels.  This  absence  of  what  some  might  regard  as 
“professional  responsibility”  in  choice  of  location  stands 
in  contrast  to  the  behavior  of  physicians  already 
established  in  a given  location.  We  find  that  physicians 
practicing  in  states  where  the  physician-population  ratio 
is  low  do  provide  more  services  apart  from  any  price 
considerations.  Indeed,  given  location,  there  is  no 
evidence  to  show  that  higher  prices  induce  additional 
services  from  physicians;  there  is  some  reason  to  believe 
that  they  may  have  the  opposite  effect. 

One  finding  in  which  we  have  considerable  confi- 
dence deserves  special  mention  because  it  reveals  the 
unusual  nature  of  the  market  for  physicians’  services.  We 
refer  to  the  fact  that  states  with  high  quantity  of  service 
per  capita  (Q*)  have  relatively  low  quantity  of  service 
per  physician  (Q/MD).  The  coefficient  of  correlation  in 
1966  was  -0.5.  The  quantity  series  is  admittedly 


imperfect,  but  errors  of  measurement  in  that  variable 
would  tend  to  produce  a positive  correlation  between 
Q*  and  Q/MD.  There  is  good  reason  to  believe, 
therefore,  that  the  true  correlation  is  even  more  negative 
than  -0.5.  Such  a relationship  is  very  surprising  under 
either  one  of  the  following  two  interpretations  of  the 
Q/MD  variable.  If  it  is  regarded  as  a measure  of  the 
average  size  of  the  “firm,”4  we  would  expect  a positive 
correlation  with  quantity  per  capita.  If  we  regard  it  as  a 
partial  productivity  measure,  we  would  also  expect  a 
positive  correlation  with  quantity  per  capita.  These 
expectations  are  based  on  experience  with  many  other 
industries  [39,  for  example] . The  negative  relationship 
observed  in  this  industry  may  be  attributed  to  the 
behavior  of  physicians.  Where  these  are  relatively  numer- 
ous they  both  increase  the  demand  for  their  collective 
services  and  cut  back  on  the  amount  of  service  each  one 
individually  provides.  Where  physicians  are  scarce  the 
reverse  occurs.  The  result  is  a strong  negative  correlation 
between  Q*  and  Q/MD. 

Having  set  forth  what  we  believe  to  be  reasonable 
inferences  from  the  data  we  have  examined,  we  hasten 
to  remind  the  reader  of  the  caveats  mentioned  through- 
out the  paper.  The  statistical  experiments  performed  in 
Part  2 cannot  be  regarded  as  definitive;  obvious  weak- 
nesses in  the  data  and  possible  shortcomings  in  the 
specification  of  the  model  suggest  that  the  empirical 
findings  should  be  regarded  as  highly  tentative.  Given 
the  data  limitations,  the  chief  contributions  of  Part  2 are 
the  development  of  a comprehensive  model  of  the 
market  for  physicians’  services  and  the  development  of  a 
technique  for  estimating  quantity  and  price  by  state. 

Additional  research  is  clearly  essential  in  order  to 
predict  accurately  the  consequences  of  proposed  changes 
in  the  financing  and  organization  of  medical  care,  and 
the  availability  of  relevant,  reliable  data  will  be  of 
critical  importance  to  the  success  of  that  research. 
Considering  the  magnitude  of  health  care  expenditures 
(over  $70  billion  per  annum),  strenuous  efforts  to  make 
such  data  available  would  seem  justified. 

"This  would  be  the  case  if  all  physicians  had  solo  practices. 
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Differences  Over  Time,  1948-68: 
A Statistical  Decomposition 


In  Part  1 we  examine  the  rate  of  change  in  expenditures 
and  related  variables  over  the  period  1948-68  and  for 
subperiods  1948-56,  1956-66,  and  1 966-68. 1 The 
growth  rate  for  any  period  is  calculated  by  treating  the 
variable  under  study  as  a logarithmic  function  of  time 
and  fitting  a least-squares  regression  through  all  the 
annual  observations.  The  regression  coefficient  of  time  is 
equivalent  to  average  percentage  rate  of  change  continu- 
ously compounded. 

The  rate  of  change  in  different  subperiods  varied 
greatly  for  expenditures  per  capita,  quantity  per  capita, 
and  quantity  per  physician.  Most  of  Part  1 is  devoted  to 
explaining  these  differences.  This  involves  an  examina- 
tion of  changes  in  price,  insurance  coverage,  income, 
demographic  structure,  number  and  type  of  physicians, 
and  medical  technology. 

1.1  Expenditures 

Problems  of  Definition 

It  is  difficult  to  specify  what  should  be  included 
among  expenditures  for  “physicians’  services.”  The 
principal  reason  is  the  central  role  that  physicians  play  in 
the  entire  field  of  health  services.  When  a patient  places 
himself  in  the  care  of  a physician,  he  frequently  is 
purchasing  a wide  range  of  diagnostic  and  therapeutic 
services,  some  of  which  will  be  rendered  personally  by 
the  physician  but  many  of  which  will  involve  the  use  of 
capital  equipment  or  auxiliary  personnel  functioning 
under  the  control  of  the  physician.  For  example,  a 
physician  may  order  several  tests  and  x-rays  as  part  of  a 
physical  examination.  Are  the  costs  of  these  tests  and 
x-rays  to  be  considered  part  of  the  cost  of  the 
physician’s  service?  Most  students  of  medical  care  would 
say  they  should  be  because  the  tests  and  x-rays  are  an 
integral  part  of  the  examination.  However,  the  official 
statistics  of  the  Department  of  Health,  Education,  and 
Welfare  treat  such  costs  in  this  fashion  only  if  payment 
is  part  of  the  gross  receipts  of  the  physician.  The  very 
same  tests  and  x-rays  that  are  included  if  the  patient 


‘The  initial  and  terminal  years  for  the  subperiods— 1948, 
1956,  1966,  and  1968-were  all  years  of  high  levels  of  economic 
activity  (as  indicated  by  the  unemployment  rates  in  those  years, 
which  were  3.8,  4.1,  3.8,  and  3.6  per  cent,  respectively). 


visits  the  doctor’s  office  may  not  be  included  if  the 
doctor  treats  the  patient  in  the  hospital.  Furthermore, 
though  the  operating  room  is  an  integral  part  of  the 
service  rendered  by  a surgeon,  expenditures  for  its  use 
(and  for  associated  nursing  personnel)  are  not  considered 
part  of  the  cost  of  the  surgeon’s  services. 

Not  only  is  the  classification  of  auxiliary  services 
ambiguous,  but  the  measurement  of  direct  personal 
service  rendered  by  physicians  is  also  clouded  by 
institutional  arrangements.  The  Department  of  Health, 
Education,  and  Welfare  expenditures  statistics  essentially 
cover  only  physicians  in  private  practice;  the  cost  of 
services  rendered  by  physicians  who  are  salaried  mem- 
bers of  hospital  staffs  is  not  included.  During  the  period 
under  study  the  percentage  of  active  physicians  who 
were  salaried  members  of  hospital  staffs  rose  from  1 2 to 
21. 

In  this  study  we  are  concerned  with  expenditures  for 
services  rendered  by  physicians  in  private  practice.  Series 
dealing  with  price,  visits,  number  of  physicians,  et  cetera 
are  chosen  to  conform  as  closely  as  possible  to  this 
universe  of  expenditures.  Physicians’  services  thus  de- 
fined have  accounted  for  between  one-fifth  and  one- 
fourth  of  all  health  expenditures  since  1948,  with  no 
trend  discernible  in  the  size  of  the  share.  They  ac- 
counted for  one  per  cent  of  the  gross  national  product  in 
1948  and  1.4  per  cent  in  1969.  Thus,  there  has  been  a 
40  per  cent  increase  in  the  share  of  the  nation’s 
resources  devoted  to  this  service  in  only  two  decades. 

The  exclusion  of  salaried  hospital  physicians  results  in 
an  underestimate  of  the  rate  of  growth  of  expenditures 
for  all  physicians’  services.  We  have  made  several 
alternative  estimates  of  the  growth  in  expenditures  for 
salaried  hospital  physicians;  they  suggest  that  the  under- 
estimate is  on  the  order  of  0.2  to  0.4  per  cent  per  annum 
for  1948-68.  Inasmuch  as  the  growth  in  relative  impor- 
tance of  hospital-based  physicians  was  fairly  uniform 
over  the  two  decades,  however,  their  omission  is 
inconsequential  for  the  analysis  of  differences  between 
subperiods. 

Problems  of  Measurement 

The  Department  of  Health,  Education,  and  Welfare 
series  on  expenditures  for  physicians’  services  exhibits 
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Expenditures  for  Physicians’  Services 


striking  year-to-year  fluctuations,  as  shown  in  Chart  1 . 
These  erratic  changes  reflect  similar  movements  in  the 
gross  receipts  figures  reported  for  physicians  in  private 
practice  by  the  Internal  Revenue  Service,  which  form 
the  basis  for  the  HEW  estimates. 

Chart  1 

Percentage  Changes  in  Expenditures  per  Capita  for 
Physicians'  Services,  1948-68 

Percentage  change 


Source:  See  Appendix  A. 

aDeflated  by  average  price  received  (i.e.,  customary  price 
adjusted  for  estimated  effects  of  changes  in  insurance  coverage; 
see  p.  7). 

Part  of  the  erratic  movement  in  the  expenditures  data 
appears  to  be  related  to  inexplicable  variations  in  the 
number  of  physicians  filing  income  tax  returns.  For 
instance,  between  1963  and  1964  the  number  of 
physicians  filing  increased  by  8.0  per  cent.  The  following 
year  the  number  decreased  by  2.1  per  cent.  The 
American  Medical  Association’s  series  on  M.D.s  in 
private  practice,  believed  to  be  reasonably  accurate,  does 
not  show  any  annual  swings  of  this  nature.  Over  periods 
as  long  as  five  to  ten  years,  the  IRS  and  AM  A series  on 
number  of  physicians  show  almost  exactly  the  same 
rates  of  change. 

It  seems  likely  that  there  are  substantial  errors  in 
some  of  the  year-to-year  movements  [28] , and  this 
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raises  grave  doubts  about  the  value  of  econometric 
analyses  based  on  annual  changes.  Because  the  average 
rate  of  change  over  several  years  is  probably  much  less 
subject  to  error,  we  shall  give  major  attention  to  such 
changes  in  this  study. 

The  Data 

Table  1 presents  annual  data  on  expenditures  for 
private  physicians  in  both  total  and  per  capita  form. 
Table  2 shows  the  average  annual  rates  of  change,  which 
are  our  primary  interest.  We  see  that  there  was  a sharp 
acceleration  in  the  rate  of  growth  between  the  major 
subperiods  1948-56  and  1956-66,  and  a further  accelera- 
tion in  1966-68.  This  conclusion  is  not  sensitive  to  the 
choice  of  initial  and  terminal  years;  the  same  pattern  of 
acceleration  is  evident  if  we  use  1955  or  1957  instead  of 
1956,  or  if  we  use  1965  or  1967  instead  of  1966.  The 
figures  in  parentheses  under  the  growth  rates  are  their 
standard  errors.2  By  applying  a variant  of  the  t test,  we 
find  that  the  differences  between  the  subperiods  are 
statistically  significant  even  though  there  are  relatively 

TABLE  1 


Expenditures  for  Physicians’  Services,  1948-68 


Year 

Total  (Millions 
of  $) 

Per  Capita  ($) 

1948  

2,611 

17.99 

1949  

2,633 

17.84 

1950  

2,747 

18.29 

1951 

2,868 

18.99 

1952  

3,042 

19.83 

1953  

3,278 

21.02 

1954  

3,574 

22.47 

1955  

3,689 

22.73 

1956  

4,067 

24.31 

1957  

4,419 

25.94 

1958  

4,909 

28.32 

1959  

5,481 

31.27 

1960  

5,684 

31.90- 

1961 

5,895 

32.53 

1962  

6,498 

35.35 

1963  

6,891 

36.92 

1964  

8,065 

42.59 

1965  

8,745 

45.57 

1966  

9,156 

47.25 

1967  

10,287 

52.57 

1968  

11,188 

56.63 

Source:  See  Appendix  A. 


2 The  growth  rate  L the  regression  coefficient  b in  the 
equation 

where  T equals  time. 


In  Y = a + bT 
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TABLE  2 
Rates  of  Change  of 

Expenditures  for  Physicians’  Services,  1948-68 
(per  cent  per  annum  continuously  compounded) 


1948-56 

1956-66 

1966-68 

1948-68 

Total 

5.7 

(0.4) 

8.1 

(0.3) 

10.0 

(0.9) 

7.6 

(0.2) 

Per  capita 

4.1 

(0.3) 

6.6 

(0.3) 

9.1 

(0.9) 

6.0 

(0.2) 

Note:  Standard  errors  of  rates  of  change  are  shown  in 
parentheses. 


Source:  Table  1. 

few  observations.3  Comparing  the  1948-56  growth  in 
per  capita  expenditures  with  that  of  1956-66,  the 
probability  of  obtaining  a difference  as  large  as  the  one 
observed  as  a result  of  chance  is  less  than  0.01.  For  the 
comparison  of  1956-66  with  1966-68,  p = 0.05. 

In  the  analysis  that  follows  we  shall  concentrate  on 
explaining  these  significant  disparities  in  rates  of  growth, 
especially  those  between  1948-56  and  1956-66.4  Heavy 
reliance  on  1966-68  does  not  seem  warranted,  given  the 
brevity  of  the  period,  the  paucity  of  data,  and  the 
likelihood  that  some  of  the  available  data  will  be  revised. 
Nevertheless,  section  1.11  offers  a brief  discussion  of 
this  period.  Here  our  first  task  is  to  separate  expendi- 
tures into  its  price  and  quantity  components. 

1.2  Price  and  Insurance 

The  discussions  of  price  and  insurance  fall  logically 
together;  there  are  several  concepts  of  price  that  are 
relevant  to  our  analysis,  and  the  differences  in  their 
trends  are  closely  tied  to  trends  in  insurance  for  physi- 
cians’ services. 


3The  standard  error  of  the  difference  between  two  coef- 
ficients is  equal  to  the  difference  divided  by  the  square  root  of 
the  sum  of  the  squared  standard  errors  of  each  coefficient.  Thus 
b\  ~b2 


“Medicare  and  Medicaid  were  introduced  in  1966;  thus  it  is  a 
logical  break  point  in  the  time  series. 


Customary  Price 

The  Bureau  of  Labor  Statistics  collects  information 
every  month  from  physicians  concerning  their  “usual 
and  customary  fee,”  and  this  information  forms  the 
basis  for  the  physicians’  fee  component  that  goes  into 
the  medical  care  portion  of  the  Consumer  Price  Index. 
The  customary  fee  index  is  a weighted  average  of 
standard  fees  charged  for  an  office  visit  by  “family 
physicians”  (formerly  “general  practitioners”),  for  an  ap- 
pendectomy, and  for  other  specified  categories  of  visits. 
This  index  may  behave  very  differently  from  an  index 
that  measures  the  average  price  actually  received  by 
physicians,  or  from  one  that  measures  the  net  price  paid 
by  patients. 

Average  Price  Received 

The  average  price  received  may  deviate  from  the 
customary  or  nominal  price  for  two  principal  reasons. 
First,  physicians  do  not  charge  all  their  patients  the 
customary  fee  [26] ; they  may  charge  poor  patients 
significantly  lower  fees  and  may  treat  some  without  any 
charge.  Secondly,  physicians  do  not  collect  100  per  cent 
of  the  fees  they  do  charge. 

One  of  the  uses  of  the  price  index  is  to  obtain  a series 
of  the  real  quantity  of  services  by  deflating  the 
expenditures  series.  For  such  purposes  the  appropriate 
price  series  is  one  that  measures  the  average  price 
received  by  physicians,  not  the  customary  price.  To  the 
extent  that  physicians  charge  less  than  their  customary 
fee  and  to  the  extent  that  they  fail  to  collect  all  the  fees 
they  do  charge,  deflation  of  expenditures  by  the 
customary  fee  would  result  in  a biased  estimate  of 
quantity. 

Our  approach  to  both  these  problems  is  based  upon 
the  assumption  that  a physician  is  more  likely  to  charge 
his  customary  fee  and  more  likely  to  collect  his  charges 
when  the  service  is  covered  by  insurance.5  The  extent  of 
insurance  coverage  has  two  dimensions:  the  number  of 
people  carrying  protection,  and  the  average  level  of 
protection  per  person  insured.  In  both  aspects  of 


sThis  approach  was  proposed  and  applied  by  Martin  S. 
Feldstein  [16].  We  have  utilized  additional  data  and  relaxed 
some  of  his  assumptions  in  deriving  our  average  price  series.  An 
alternative  approach  employed  by  Klarman  et  al.  [28]  utilizes 
direct  estimates  of  changes  in  collection  ratios,  but  makes  no 
adjustment  for  deviations  between  customary  and  actual  charges. 
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coverage  dramatic  increases  were  recorded  during  the 
postwar  period.  The  number  of  persons  with  private 
insurance  coverage  for  physician  expenses  grew  from 
approximately  34  million  in  1948  to  160  million  in 
1968,  and  average  annual  benefits  per  insured  rose  from 
$4.61  to  $23.57.  The  contrast  between  the  initial  and 
terminal  years  becomes  even  greater  when  the  Medicare 
and  Medicaid  populations  are  included  among  the 
insured  and  expenditures  made  under  these  programs  are 
i added  to  those  covered  by  private  insurance.  All 
third-party  payments  together  accounted  for  1 1 per  cent 
of  expenditures  in  1948  and  57  per  cent  twenty  years 
later  (Chart  2). 

Chart  2 

Growth  of  Third-Party  Payment  for 
Physicians' Services,  1948-68 

Per  cent 


Source:  See  Appendix  A. 

The  ratio  of  average  price  to  customary  price  in  any 
year  depends  upon  the  proportions  of  insured  and 
uninsured  in  the  population  (/  and  AO,  the  utilization  per 
insured  relative  to  utilization  per  uninsured  (IT),  the 
fraction  of  customary  price  paid  by  insured  persons  ( K ), 
and  the  fraction  of  customary  price  paid  by  uninsured 
persons  (A:).  More  exactly, 

AP  _ U'I'K  + N'k 
CP  U-I  + N 


If  everyone  were  fully  insured  (N=0,K=\),  average 
price  would  equal  customary  price.  Average  price  ap- 
proaches customary  price  with  increases  in  the  percent- 
age insured  of  the  population,  in  the  utilization  ratio, 
and  in  the  average  payment  ratio  of  insured  persons.  It  is 
assumed  that  K varies  with  the  fraction  of  insured 
persons’  utilization  covered  by  insurance.  Starting  from 
a lower  limit  of  k,  it  reaches  an  upper  limit  of  1 .0  when 
all  services  purchased  by  insured  persons  are  fully 
covered,  k is  assumed  to  remain  constant  over  time  at 
0.67.  (The  basis  for  our  estimates  of  U,  K,  and  k and  the 
sources  of  data  employed  in  the  application  of  this 
formula  are  given  in  Appendix  B.) 

According  to  our  formula,  the  ratio  of  average  price  to 
customary  price  rose  from  0.72  in  1948  to  0.89  in  1968. 
The  average  annual  rate  of  change  of  average  price  from 
1948-68  was  4.2  per  cent,  compared  with  3.2  per  cent 
for  customary  price.  The  disparity  in  the  growth  rates  of 
the  two  price  series  was  larger  before  1956  than  after 
that  date.  This  conforms  with  the  results  of  Klarman 
et  al.,  based  on  estimates  of  physician  collection  ratios 
[28] , and  of  Martin  Feldstein  [16] . 

tNet  Price 

While  the  growth  of  insurance  coverage  tends  to  raise 
the  average  price  received  by  physicians  relative  to  the 
customary  price  charged,  it  has  the  opposite  effect  on 
the  net  price  paid  by  patients.  To  the  patient,  an 
increase  in  the  share  of  the  bill  covered  by  insurance 
appears  as  a decrease  in  the  price  he  pays.  Following 
Martin  Feldstein,  we  calculate  net  price  as  equal  to 
average  price  multiplied  by  the  fraction  of  expenditures 
the  patient  must  pay  directly: 

( expenditures  - third-party  payments^ 
l expenditures  J 

The  three  price  series  for  physicians’  services  are 
presented  in  Tables  3 and  4 along  with  the  Consumer 
Price  Index  for  all  goods  and  services.  Table  4 shows  that 
net  price  rose  at  the  rate  of  1 .3  per  cent  per  annum  from 
1948  to  1968.  Its  fastest  growth  was  during  1956-66, 
and  after  1966  it  actually  declined  as  a result  of  the  large 
increase  in  third-party  payments  by  government. 

When  net  price  rises  more  slowly  than  the  price  of 
other  goods  and  services,  physicians’  services  are  rela- 
tively cheaper,  and  we  might  expect  an  increase  in  the 
quantity  demanded.  When  net  price  rises  faster  than  the 
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TABLE  3 

Price  Indexes  of  Physicians’  Services  and 
All  Goods  and  Services,  1948-68 


(1956=100) 


Year 

Physicians’  Services 

All  Goods 
and  Services 

Customary 

Price 

Average 

Price 

Received 

Net  Price 
Paid 

Consumer 

Price 

Index 

1948  . . 

79.3 

71.0 

91.1 

88.5 

1949  . . 

80.7 

73.1 

92.1 

87.6 

1950  . . 

82.5 

76.6 

92.4 

88.5 

1951  . . 

85.1 

80.8 

92.6 

95.6 

1952  . . 

88.8 

85.6 

93.6 

97.7 

1953  . . 

91.2 

89.2 

94.2 

98.4 

1954  . . 

93.8 

92.3 

96.5 

98.8 

1955  . . 

97.1 

96.1 

97.1 

98.5 

1956  . . 

100.0 

100.0 

100.0 

100.0 

1957  . . 

104.3 

105.7 

100.4 

103.5 

1958  . . 

107.9 

109.4 

103.7 

106.3 

1959  . . 

111.5 

113.6 

108.1 

107.2 

1960  . . 

114.3 

117.4 

108.9 

108.9 

1961  . . 

117.2 

121.6 

106.8 

110.0 

1962  . . 

120.7 

125.5 

109.9 

111.3 

1963  . . 

123.4 

129.1 

110.2 

112.7 

1964  . . 

126.5 

132.2 

117.0 

114.1 

1965  . . 

131.1 

137.8 

120.1 

116.0 

1966  . . 

138.6 

147.6 

122.2 

119.4 

1967  . . 

148.4 

163.0 

108.1 

122.8 

1968  . . 

156.7 

173.7 

106.6 

128.0 

Source:  See  Appendixes  A and  B. 


Consumer  Price  Index,  we  might  expect  the  reverse.  The 
magnitude  of  the  effect  is  determined  by:  (l)the 
differential  change  in  price  and  (2)  the  elasticity  of 
demand  for  physicians’  services  with  respect  to  changes 
in  price.  Most  observers  believe  this  elasticity  to  be  quite 
small.  If  so,  differential  price  changes  will  not  have  much 
effect  on  demand.  The  main  point  to  be  noted,  however, 
is  that  whatever  the  size  of  the  effect,  Table  4 shows 
that  it  would  be  in  the  direction  of  lowering  demand  in 
1956-66  relative  to  1948-56  or  1966-68. 


Impact  of  Insurance  on  Growth  of 
Expenditures 

One  of  the  factors  commonly  believed  to  be  responsi- 
ble for  the  sharp  growth  of  expenditures  for  physicians’ 
services  is  insurance  (both  private  and  public).  According 
to  this  view,  the  growth  of  insurance  coverage  should  be 


TABLE  4 


Rates  of  Change  of  Prices  of  Physicians’  Services  and 
All  Goods  and  Services,  1948-68 

(per  cent  per  annum  continuously  compounded) 


1948-56 

1956-66 

1966-68 

1948-68 

Customary  price  .... 

3.0 

(0.1) 

3.0 

(0.1) 

6.1 

(0.4) 

3.2 

(0.1) 

Average  price  received. 

4.4 

(0.1) 

3.6 

(0.1) 

8.1 

(1.0) 

4.2 

(0.1) 

Net  price  paid 

1.1 

(0.1) 

1.9 

(0.2) 

-6.8 

(3.0) 

1.3 

(0.1) 

Consumer  Price  Index. 

1.8 

(0.3) 

1.5 

(0.1) 

3.5 

(0.4) 

1.7 

(0.1) 

Note:  Standard  errors  of  rates  of  change  are  shown  in 

parentheses. 


Source:  Table  3. 


considered  as  an  exogenous  phenomenon  rather  than  as 
a direct  result  of  an  increased  demand  for  medical  care. 
Given  the  additional  coverage,  patients  found  that  the 
net  price  to  them  of  medical  care  was  lower,  and  they 
responded  by  demanding  more  care.  This  increase  in 
demand  resulted  in  higher  expenditures. 


With  respect  to  the  period  1966-68,  we  find  that  this 
hypothesis  fits  well  with  the  observed  data.  The  rapid 
growth  in  expenditures  coincided  with  a major  increase 
in  third-party  payments,  and,  indeed,  there  appears  to 
have  been  an  absolute  as  well  as  a relative  decrease  in 
direct  spending  by  patients  after  1966  (see  Tables  5 and 
6). 

On  the  other  hand,  this  hypothesis  is  of  no  help  in 
explaining  the  difference  in  growth  rates  before  and 
after  1956.  In  fact,  the  relative  growth  of  insurance  was 
far  more  important  in  the  first  than  in  the  second 
subperiod.  We  see  that  the  differential  between  1956-66 
and  1948-56  in  growth  of  direct  expenditures  by 
patients  was  greater  (4.3  per  cent  per  annum)  than  the 
differential  for  all  expenditures  (2.5  per  cent  per 
annum).  Thus,  this  approach  yields  the  same  conclusion 
as  the  comparison  of  net  price  with  the  Consumer  Price 
Index,  namely,  that  differential  changes  in  insurance 
cannot  explain  the  upsurge  of  utilization  after  1956. 
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TABLE  5 

Relative  Importance  of  Insurance  for  Physicians’  Services, 
1948-68 


Per  Cent  of  Expenditures  Paid  by 


Year 


Per  Cent  of 
Population 
with  Private 
Insurance 


Private 

Public 

Patients 

Insurance 

Programs 

Directly 

1948 

23.6 

6.1 

4.4 

89.5 

1949 

28.1 

7.4 

4.8 

87.8 

1950 

36.4 

10.7 

5.2 

84.1 

1951 

43.3 

14.4 

5.7 

79.9 

1952 

47.7 

17.7 

6.0 

76.3 

1953 

52.5 

20.0 

6.3 

73.7 

1954 

54.6 

20.6 

6.4 

73.0 

1955 

55.5 

22.8 

6.7 

70.5 

1956 

59.5 

23.5 

6.7 

69.8 

1957 

62.7 

26.7 

7.0 

66.3 

1958 

63.1 

26.8 

7.1 

66.1 

1959 

65.6 

26.9 

6.8 

66.3 

1960 

67.1 

28.9 

6.4 

64.7 

1961 

69.3 

31.9 

6.9 

61.2 

1962 

70.5 

32.1 

6.9 

61.0 

1963 

72.2 

33.5 

6.9 

59.6 

1964 

73.1 

32.0 

6.3 

61.7 

1965 

74.9 

32.9 

6.3 

60.8 

1966 

76.5 

33.7 

8.6 

57.7 

1967 

78.8 

34.4 

19.3 

46.3 

1968 

80.8 

33.6 

23.6 

42.8 

Note:  Per  cent  of  population  covered  by  Medicare  and/or 

private  insurance  in  1966-68:  1966,  79.1;  1967,  84.0; 
1968,  85.9. 


Source:  See  Appendix  A. 


TABLE  6 

Rates  of  Change  of  Third-Party  and  Direct  Expenditures  for 
Physicians’  Services,  1948-68 


(per  cent  per  annum  continuously  compounded) 


Per  Capita 
Expenditures 

1948-56 

1956-66 

1966-68 

1948-68 

Third  parties 

17.7 

(1.4) 

9.4 

(0.2) 

24.2 

(6.0) 

12.5 

(0.5) 

Patients  directly  . . . 

0.7 

(0.5) 

5.0 

(0.5) 

-5.9 

(3.2) 

3.2 

(0.3) 

Note:  Standard  errors  of  rates  of  change  are  shown  in 
parentheses. 

Source:  See  Appendix  A. 


1.3  Quantity  of  Physicians'  Services 

Deflation  of  expenditures  by  average  price  yields 
a “quantity”  series.  This  is  not  necessarily  equivalent  to 
a measure  of  the  number  of  physician  visits,  since  it 
includes  an  implicit  adjustment  for  shifts  in  the  type  of 
physician  visit  and  in  the  amount  of  auxiliary  services 
(e.g.,  tests  and  x-rays)  performed  at  each  visit.6  In 
effect,  the  various  types  of  service  and  types  of  visits  are 
weighted  by  their  respective  price  ratios.7 

This  measure  of  quantity  does  not  take  into  account 
any  changes  over  time  in  the  “quality”  associated  with  a 
given  service  from  a given  type  of  physician.  For 
instance,  a routine  office  visit  to  a general  practitioner 
would  count  as  the  same  quantity  in  1968  as  in  1948 
even  though  the  “output,”  in  the  sense  of  improved 
health,  might  be  different  as  the  result  of  advances  in 
medical  knowledge,  new  drugs,  et  cetera.  Similarly,  the 
series  does  not  take  into  account  any  changes  in 
amenities,  physician  behavior,  or  other  aspects  of  service 
that  could  affect  the  utility  derived  by  the  patient  from 
the  visit. 

Table  7 shows  that  quantity  per  capita  grew  at  an 
average  annual  rate  of  only  1.8  per  cent  between  1948 
and  1968.  Most  of  the  growth  of  expenditures  during 
that  period  (7.6  per  cent  per  annum)  is  accounted  for  by 
changes  in  customary  price  (3.2  per  cent  per  annum), 
the  ratio  of  average  price  to  customary  price  (1.0  per 
cent  per  annum),  and  the  size  of  the  population  (1 .6  per 
cent  per  annum). 

Comparison  of  the  subperiods  reveals  some  interest- 
ing differences.  During  1948-56,  quantity  per  capita 
actually  declined  at  the  rate  of  0.4  per  cent  per  annum. 
This  decline  is  not  significantly  different  from  a zero 
rate  of  change  according  to  conventional  statistical  tests, 
but  is  very  significantly  different  from  the  3.0  per  cent 
rate  of  advance  registered  during  1956-66.  The  practical 
significance  of  the  shift  in  growth  rates  is  enormous.  If 
quantity  per  capita  had  continued  to  change  at  its 
1948-56  rate  after  1956,  the  average  physician  would 


6 An  analysis  of  changes  in  quantity  per  physician  and  per 
visit  is  presented  in  section  1.9. 

7 Use  of  these  implicit  price  weights  might  be  questioned 
because  of  imperfections  in  the  market  for  physicians’  services, 
but  there  are  no  alternative  data  that  would  permit  a more  direct 
approach  to  weighting  different  services.  Moreover,  the  errors 
introduced  by  imperfect  weights  are  likely  to  be  very  small 
relative  to  the  errors  in  the  original  expenditures  series. 
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TABLE  7 

Rates  of  Change  of  Quantity  of  Physicians’  Services,  Personal 
Income,  and  Predicted  Expenditures  and  Visits,  1948-68 


(per  cent  per  annum  continuously  compounded) 


1948-56 

1956-66 

1966-68 

1948-68 

Quantity  of  services 
total 

1.3 

4.5 

1.9 

3.4 

(0.4) 

(0.3) 

(0.1) 

(0.2) 

per  capita 

-0.4 

3.0 

0.9 

1.8 

(0.4) 

(0.3) 

(0.1) 

(0.2) 

Real  disposable 
personal  income 
per  capita 

2.2 

2.4 

2.6 

2.2a 

(0.2) 

(0.3) 

(0.1) 

(0.1) 

Predicted  expenditures 
per  capita  based  on 
changes  in  age-sex 
structure  of  population 

-0.2 

-0.1 

0.2 

-0.1 

Predicted  visits  per 
capita  based  on 
changes  in  age-sex 
structure  of  population 

0.0 

-0.1 

0.0 

0.0 

Note:  Standard  errors  of  rates  of  change  are  shown  in 
parentheses. 


Source:  See  Appendix  A and  Table  8. 

aThe  apparent  inconsistency  between  the  rate  of  change  for 
the  entire  period  and  the  subperiods  is  due  to  the  fact  that  this 
series  shows  a slight  decline  from  the  final  years  of  the  first 
period  to  the  initial  years  of  the  second  period.  Therefore,  a 
line  fitted  through  the  period  as  a whole  shows  a growth  rate  no 
greater  than  that  of  the  slower  of  the  two  subperiods. 

have  40  per  cent  less  business  today  than  he  actually  has. 
After  1966  the  growth  rate  of  quantity  per  capita  fell 
sharply  once  more,  though  we  must  point  out  that 
possible  errors  in  either  the  expenditures  or  price  series, 
or  both,  could  introduce  substantial  errors  into  the 
growth  rate  for  a period  as  short  as  three  years. 

In  our  judgment,  the  large  difference  in  the  growth 
rate  of  quantity  per  capita  observed  between  1948-56 
and  1956-66  cannot  be  attributed  to  errors  of  measure- 
ment but  represents  a true  shift  in  actual  utilization  of 
physicians’  services.  The  necessity  to  explain  this  shift 
poses  a major  problem  for  health  economists,  one  that 
has  not  been  adequately  resolved  by  earlier  studies.  The 
preceding  section  demonstrates  that  the  shift  cannot  be 
attributed  to  changes  in  price  or  insurance.  Next  we  shall 


investigate  whether  it  can  be  attributed  to  changes  in 
income  or  in  the  demographic  structure  of  the  popula- 
tion. 

1.4  Income 

Other  things  being  equal,  the  faster  the  growth  of 
income,  the  more  rapidly  the  demand  for  physicians’ 
services  should  rise.  Table  7 shows  that  real  disposable 
income  per  capita  did  grow  more  rapidly  in  1956-66 
than  in  1948-56,  but  the  difference  is  only  0.2  per  cent 
per  annum,  and  not  statistically  significant.  If  we  assume 
that  the  income  elasticity8  for  physicians’  services  is  as 
high  as  1 .0  (most  observers  believe  it  to  be  less  than  that 
[4,  17]),  we  could  attribute  0.2  of  a percentage  point  of 
the  differential  change  in  quantity  per  capita  to  changes 
in  the  growth  of  income. 

It  should  be  noted  that  over  the  entire  twenty-year 
period,  real  disposable  personal  income  per  capita  grew 
more  rapidly  than  did  quantity  per  capita  (2.2  per  cent 
versus  1.8  per  cent).  However,  to  the  extent  that  growth 
in  expenditures  is  underestimated  through  the  omission 
of  salaried  hospital  physicians,  so  is  growth  in  quantity 
per  capita.  It  is  probable  that  the  quantity  of  all 
physicians’  services  grew  at  very  nearly  the  same  rate  as 
real  disposable  income. 

It  has  been  suggested  that,  in  addition  to  changes  in 
the  average  level  of  income,  shifts  in  the  distribution  of 
income  could  also  affect  the  demand  for  physicians’ 
services.  During  the  period  under  study,  however,  the 
degree  of  inequality  in  personal  income  was  remarkably 
stable.  (See  [9] , [38] .) 

1.5  Demographic  Structure 

It  is  well  known  that  utilization  of  physicians’ 
services  varies  with  age  and  sex.  Generally  speaking, 
utilization  is  high  in  infancy,  low  during  childhood  and 
adolescence,  low  for  males  of  working  age,  high  for 
females  of  childbearing  age,  and  relatively  high  for  both 
sexes  in  old  age. 

In  order  to  determine  whether  shifts  in  the  demo- 
graphic structure  of  the  population  could  account  for 


'The  income  elasticity  of  demand  is  defined  as  the  percent- 
age change  in  quantity  associated  with  a one  per  cent  change  in 
income. 
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part  of  the  shift  in  per  capita  utilization,  either  overall  or 
for  subperiods,  we  made  two  sets  of  calculations.  The 
percentage  of  the  total  population  in  each  of  twelve  age- 
sex  classes  was  computed  for  1948, 1956, 1966, and  1968. 
The  distributions  for  each  year  were  then  weighted,  first 
by  (a)  average  per  capita  expenditures  for  each  age-sex 
class  in  1962,  and  then  by  (b)  average  number  of  per 
capita  visits  for  each  age-sex  class  in  1963-64. 

The  results,  presented  in  Tables  7 and  8,  indicate  that 
shifts  in  the  age-sex  structure  of  the  population  probably 
had  a negligible  effect  on  the  utilization  of  physicians’ 
services  over  the  two  decades.  When  the  population 
distribution  is  weighted  by  expenditures,  the  data  lead 
us  to  expect  a 0.1  per  cent  per  annum  decline  in 
1948-56  relative  to  1956-66,  and  when  the  weighting  is 
done  by  visits,  the  reverse  is  true.  We  should  note, 
however,  a predicted  0.3  per  cent  per  annum  faster 
increase  for  the  1966-68  period  than  for  1956-66  when 
expenditures  are  used  for  weights. 


1.6  Recapitulation:  Comparison  of 
1956-66  with  1948-56 

Table  9 provides  a brief  recapitulation  of  our 
attempt  to  explain  differential  trends  in  the  first  two 
subperiods.  The  differential  in  expenditures  growth  per 
capita  of  2.5  per  cent  per  annum  can  be  decomposed 
into  a differential  in  average  price  (-0.8)  and  in  quantity 
per  capita  (3.4). 

To  explain  the  differential  change  in  quantity  per 
capita  we  first  consider  the  movement  of  net  price  paid 
by  patients  relative  to  the  Consumer  Price  Index  for  all 
goods  and  services.  As  explained  in  section  1.2,  this 
movement  was  of  a kind  to  decrease  demand  in  1956-66 
relative  to  1948-56.  In  order  to  arrive  at  a minimum 
estimate  of  the  unexplained  residual,  and  because  of 
uncertainty  regarding  the  price  elasticity  of  demand,  no 
quantitative  estimate  is  made  of  this  effect.  We  simply 
note  that  it  would  be  in  a negative  direction. 


TABLE  8 

Predicted  Effects  of  Changes  in  Age-Sex  Structure  of  Population  on  Utilization  of  Physicians’  Services, 

1948-68 


Age-Sex  Groups 

Expenditures3 
(1962  $ per  Capita) 

Visits 

(Number  per  Capita, 
1963-64) 

1948 

1956 

1966 

1968 

Males 

Per  Cent  of  Population 

<5 

S28 

5.7 

10.6 

11.4 

10.6 

9.7 

5-14 

21 

2.9 

16.7 

19.4 

21.3 

21.4 

15-24 

24 

3.2 

15.6 

13.4 

16.2 

16.8 

25-44  

37 

3.4 

29.2 

27.7 

23.7 

23.7 

45-64  

58 

4.4 

20.7 

20.0 

19.9 

20.0 

>65 

62 

6.1 

7.2 

8.0 

8.3 

8.4 

Females 

<5 

25 

5.3 

10.0 

10.8 

9.7 

8.9 

5-14 

19 

2.7 

15.9 

18.4 

19.8 

19.8 

15-24 

59 

5.2 

15.5 

12.9 

15.8 

16.4 

25-44  

64 

5.6 

30.3 

28.2 

23.7 

23.6 

45-64  

64 

5.5 

20.5 

20.5 

20.5 

20.7 

>65 

61 

7.2 

7.8 

9.2 

10.5 

10.7 

Predicted  Levels 

Expenditures b 

$44.77 

$43.99 

$43.63 

$43.84 

Visits c 

4.54 

4.54 

4.51 

4.51 

Sources:  See  Appendix  A. 

aWeights  based  on  age  groups<6,  6-16, 17-24,  25-44,  45-64,  and  7^65  years. 
Standardized  according  to  1962  levels  and  patterns  of  expenditures. 
Standardized  according  to  1963-64  levels  and  patterns  of  visits. 
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TABLE  9 

Comparison  of  1956-66  With  1948-56,  Expenditures 
per  Capita  and  Related  Variables 

(per  cent  per  annum  continuously  compounded) 


1948-56 

1956-66 

1956-66 

minus 

1948-56 

Expenditures  per  capita.  . . 

4.1 

6.6 

2.5a 

Average  price 

4.4 

3.6 

-0.8 

Customary  price  . . . 

3.0 

3.0 

0.0 

Ratio  of  AP  to  CP  . . 

1.4 

0.6 

-0.8 

Quantity  per  capita  . . . 

-0.4 

3.0 

3.4a 

Explanatory  variables 

Effects 

Net  price  relative  to  price 

of  all  goods  and 

services  

Negative 

Real  per  capita  disposable 

income 

0.2 

Distribution  of  income  . 

Negligible 

Age-sex  structure  .... 

0.1 

Minimum  unexplained 

residual  

3.1 

Sources:  Tables  2 and  4. 

aThis  differs  slightly  from  the  sum  of  its  two  components 
because  of  rounding. 


The  disposable  income  effect  is  based  on  an  observed 
differential  of  0.2  per  cent  per  annum  in  the  growth  of 
per  capita  real  disposable  income  and  an  assumption  of 
unitary  (1.0)  income  elasticity  of  demand.  This  probably 
also  errs  on  the  conservative  side ; if,  as  most  observers 
believe,  the  income  elasticity  is  below  1.0,  the  effect 
would  be  less  than  0.2. 

The  bases  for  our  estimates  of  very  small  effects 
resulting  from  changes  in  distribution  of  income  and 
age-sex  structure  are  explained  in  1.4  and  1.5.  Thus,  we 
are  left  with  a minimum  unexplained  residual  of  3.1  per 
cent,  which,  we  must  emphasize,  is  highly  significant  in 
all  senses  of  the  term. 

1.7  Technological  Change 

Conventional  demand  variables  do  not  explain  the 
sharp  increase  in  the  growth  rate  of  utilization  in 
1956-66  over  the  previous  period.  We  believe  that  some 


insight  into  this  phenomenon  can  be  gained  by  an 
examination  of  changes  in  medical  technology  and  of 
the  consequences  of  these  changes  for  health. 

Michael  Grossman  has  shown  that  the  demand  for 
medical  care  (or  any  component  thereof)  can  fruitfully 
be  treated  as  being  derived  from  the  demand  for  health 
[22] . Most  people  do  not  consume  physicians’  services 
as  an  end  in  itself  but  rather  for  their  presumed  value  in 
curing  disease,  relieving  pain,  et  cetera.  The  degree  to 
which  physicians  can  meet  that  underlying  demand  for 
health  is  likely  to  depend  upon  the  state  of  medical 
technology.  Some  advances  in  medical  science  might 
require  very  little  physician  input  to  implement;  others 
might  require  a great  deal.  A detailed  look  at  changes  in 
medical  technology  is  beyond  the  scope  of  this  paper, 
but  a brief  review  of  major  innovations  is  appropriate. 

The  late  1940’s  and  early  1950’s  were  marked  by  the 
introduction  and  widespread  diffusion  of  many  new 
drugs  that  were  extremely  effective  against  influenza, 
pneumonia,  tuberculosis,  and  other  infectious  diseases 
which  had  previously  played  a large  role  in  mortality  and 
morbidity.  The  advances  in  drug  therapy  are  well  known 
and  need  be  mentioned  only  briefly  here.  Penicillin  was 
discovered  in  1928,  but  mass  production  and  distribu- 
tion came  much  later.  For  instance,  between  1945  and 
1950  the  annual  production  of  penicillin  increased  from 
12,000  to  330,000  pounds  [13].  Streptomycin  was 
discovered  in  1943  and  widespread  distribution  came 
several  years  later.  The  year  1948  marked  the  introduc- 
tion of  the  first  broad  spectrum  antibiotic,  chlortetra- 
cycline,  and  this  was  soon  followed  by  chloramphenicol. 
In  1950  oxy tetracycline  was  introduced,  and  another 
major  broad  spectrum  antibiotic,  tetracycline,  appeared 
in  1953.  These  antibiotics  had  a pronounced  impact  on 
the  length  and  severity  of  infectious  diseases.  The  use  of 
para -aminosalicylic  acid  (late  1940’s)  and  isoniazid 
(1952)  in  the  treatment  of  tuberculosis  also  had  con- 
siderable effect. 

Since  1956,  there  has  not  been  a similar  improvement 
in  the  ability  of  physicians  to  alter  health.  Those 
advances  that  have  occurred,  such  as  renal  dialysis, 
cancer  chemotherapy,  and  open  heart  surgery,  have 
typically  been  of  a kind  that  make  for  only  marginal 
improvements  in  general  health  indexes,  despite  occa- 
sionally dramatic  effects  in  particular  cases. 

The  differential  health  impact  of  medical  advances  in 
the  two  periods  is  implicit  in  the  behavior  of  death  rates 
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(Table  10  and  Chart  3).  Mortality  declined  for  several 
years  after  1948,  but  the  decline  ended  in  the  middle 
1950’s.  Since  then,  crude  death  rates  and  many  of  the 
age-specific  rates  have  tended  to  remain  rather  stable. 
The  early  declines  were  particularly  dramatic  for  infec- 
tious diseases.  They  were  also  relatively  greatest  for  the 
younger  age  groups. 

In  our  view  the  improvement  in  health  prior  to  1956 
which  resulted  from  application  of  the  new  medical 
technology  helps  to  explain  the  decline  in  per  capita 
utilization  of  physicians’  services  in  those  years.  The 
absence  of  comparable  health  effects  accruing  from  the 
medical  advances  of  later  years  suggests  that  the  demand 
for  physicians’  services  might  have  leveled  off;  the  health 
factor  alone,  however,  cannot  account  for  the  marked 
rise  in  demand  from  1956  to  1966.  To  understand  that, 
we  must  also  take  into  consideration  the  nature  of  the 
technological  changes.  In  general,  the  early  advances 
tended  to  be  physician-saving,  while  those  of  the  latter 
period  were  characteristically  physician-using.  Physician 
time  was,  of  course,  required  for  the  prescription  and 
administration  of  the  “wonder  drugs,”  but  they  fre- 
quently produced  rapid  improvement  in  health,  thereby 
reducing  total  utilization  of  physicians’  services.  Since 


Chart  3 

Indexes  of  Health.  1948-68 


Note:  Data  smoothed  by  three-term  moving  average. 
Source:  See  Appendix  A. 


TABLE  10 


Rates  of  Change  of  Death  Rates  and  Hospital  Use, 
1948-68 

(per  cent  per  annum  continuously  compounded) 


1948-563 

1956-66 

1966-68 

CO 

00 

00 

Tf 

ON 

Death  rate,  all  causes  . 

Death  rate,  all  causes 
except  heart  disease 

-0.7 

(0.2) 

0.0 

(0.1) 

n.  a. 

-0.1 

(0.1) 

and  cancer 

-2.0 

(0.3) 

-0.2 

(0.2) 

n.  a. 

-0.6 

(0.1) 

Average  length  of 

hospital  stay 

-1.3 

0.2 

3.1 

-0.2 

(0.2) 

(0.1) 

(1.1) 

(0.1) 

Hospital  days  per 

capita^  

0.4 

1.7 

2.8 

1.3 

(0.2) 

(0.1) 

(0.9) 

(0.1) 

Note:  Standard  errors  of  rates  of  change  are  shown  in 
parentheses. 


Source:  See  Appendix  A. 

a Periods  shown  for  death  rates  are  1949-56  and  1949-67. 
D Nonfederal  short-term  general  hospitals. 


1956,  most  medical  advances  have  required  substantial 
inputs  of  physician  time  for  their  implementation  and 
have  not  had  such  pronounced  effects  on  health.  The 
result  has  been  a rapid  growth  in  utilization. 

Evidence  supporting  our  hypothesis  can  be  found  in 
the  behavior  of  the  average  length  of  stay  in  short-term 
general  hospitals.  This  statistic  declined  from  8.7  days  in 
1948  to  7.7  days  in  1956.  After  1956,  average  stay 
leveled  off  and  then  started  to  rise,  reaching  7.9  days  in 
1966. 9 Also,  hospital  days  per  capita  (admissions  times 
average  length  of  stay)  were  relatively  stable  in  the  first 
period,  but  rose  appreciably  in  the  second.  The  popula- 
tion’s health  did  not  worsen  after  1956,  but  more  cases 
became  treatable  and  the  average  time  of  treatment  rose. 
The  increase  in  hospitalization  was  associated  with 
increased  utilization  of  physicians’  services  because  the 
new  technology  required  large  inputs  of  both. 

Thus,  we  postulate  a latent  demand  for  health,  which 
appropriate  technological  change  can  transform  into  a 
market  demand  for  services  producing  health.  It  was 
impossible  to  purchase  a measles  vaccination  or  heart- 


9The  figure  reached  8.3  in  1969,  but  this  later  increase  was 
probably  attributable  to  Medicare. 
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lung  machine  a quarter  of  a century  ago  for  any  price, 
but  as  soon  as  these  products  were  technically  available, 
a market  demand  for  them  rapidly  materialized.  In  both 
periods  under  review,  technological  change  expanded  the 
range  of  services  physicians  offered,  and  this  in  itself 
should  have  led  to  a growth  in  demand  for  these  services. 
One  would  expect  this  growth  to  be  much  greater  in  the 
second  period  than  in  the  first  because  the  early 
advances  necessitated  only  small  inputs  of  physician 
time  to  be  implemented,  while  the  later  ones  were  highly 
physician -in  tensive.  The  improvement  in  health  that 
resulted  from  the  early  advances  was  so  great  that  it 
turned  the  anticipated  slight  rise  in  demand  into  a slight 
decline,  since  healthier  people  have  less  objective  need 
for  the  services  of  physicians.  The  advances  in  the 
second  period  exerted  no  significant  downward  pressure 
on  demand  via  better  health,  and  the  large  rise  did,  in 
fact,  materialize. 

One  modest  test  of  the  technology  hypothesis  is  to 
look  at  what  was  happening  to  dentists’  services  during 
the  same  period.  The  factors  affecting  demand  and 
supply  in  this  market  are,  in  many  respects,  similar  to 
those  affecting  physicians’  services,  the  most  notable 
difference  being  that  changes  in  the  two  technologies  are 
relatively  independent.  If  dental  services  showed  pat- 
terns of  change  similar  to  physicians’  services,  we  would 
be  inclined  to  reject  an  explanation  that  gives  major 
importance  to  advances  in  medical  science.  On  the  other 
hand,  if  dental  services  showed  a markedly  different 
pattern  of  change  over  time,  the  emphasis  on  technologi- 
cal change  in  medicine  would  receive  some  support. 

The  data  presented  in  Table  1 1 strongly  confirm  the 
latter  position.  Expenditures,  customary  fees,  quantity 

TABLE  11 


Rates  of  Change  of  Dentists’  Services,  1948-68 
(per  cent  per  annum  continuously  compounded) 


1948-56 

1956-66 

1966-68 

Expenditures 

8.3 

6.1 

9.9 

Price  (fee  index) 

3.2 

2.4 

5.1 

Quantity  (deflated  expenditures) 

5.1 

3.7 

4.8 

Quantity  per  capita 

3.5 

2.1 

3.7 

Quantity  per  dentist 

4.1 

2.7 

n.  a. 

Source:  See  Appendix  A. 


per  capita,  and  quantity  per  dentist  all  rose  more  rapidly 
between  1948  and  1956  than  during  1956-66. 10  This  is 
in  sharp  contrast  to  physicians’  services,  where  all  these 
variables  rose  faster  after  1956. 

The  deceleration  in  utilization  of  dental  services  may 
conceivably  have  been  the  result  of  the  spread  of 
fluoridation.1 1 But  even  if  this  is  the  explanation,  it 
only  serves  to  strengthen  the  general  point-the  impor- 
tance of  technological  change  as  a factor  explaining 
secular  changes  in  demand  for  health  services. 

1.8  The  Supply  of  Physicians 

No  discussion  of  utilization  of  physicians’  serv- 
ices can  be  complete  without  consideration  of  changes  in 
the  supply  of  physicians.  There  is  no  satisfactory  annual 
series  available  covering  physicians,  but  the  AMA  has 
published  figures  for  certain  benchmark  years  which  we 
can  use  to  calculate  rates  of  change  for  the  period 
1949-67  and  to  estimate  rates  of  change  for  the  two 
major  subperiods  we  are  concerned  with.1 2 

According  to  Table  12,  the  number  of  active  physi- 
cians per  capita  in  the  United  States  increased  by  almost 
14  per  cent  from  1949  to  1967.  The  rate  of  increase, 
however,  was  very  uneven  by  type  of  physician  and  type 
of  practice.  Particularly  noteworthy  was  the  decline  in 
the  percentage  of  physicians  in  private  practice  from 
78.5  per  cent  in  1949  to  65.5  per  cent  in  1967.  This  was 
partly  the  result  of  a sharp  increase  in  the  relative 
importance  of  teaching,  research,  and  other  nonpatient- 
care  activities.  More  important  in  absolute  terms  was  the 
growth  of  salaried  physicians  in  hospitals,  including 
interns,  residents,  fellows,  and  regular  full-time  staff 
members.  The  rapid  growth  of  specialists  and  the 
absolute  decline  in  the  number  of  general  practitioners 
per  capita  should  also  be  noted. 


10  The  rapid  increase  in  quantity  per  dentist  in  the  first 
period  might  be  attributable  to  the  introduction  of  high  speed 
drills. 

1 ‘In  1948  fewer  than  half  a million  people  were  served  by 
fluoridated  water  systems.  By  1956  the  figure  had  risen  to  33 
million,  and  by  1966,  to  62  million.  If  several  years  of  exposure 
to  fluoridated  water  are  required  before  the  full  impact  on 
dental  health  is  manifest,  it  is  possible  that  fluoridation  had  a 
larger  impact  in  the  later  than  in  the  earlier  period.  See  [51] . 

12 1949-57  is  used  as  an  approximation  for  1948-56  and 
1957-67  is  used  as  an  approximation  for  1956-66. 
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TABLE  12 


U.S.  Physicians,  by  Type,  Selected  Years,  1949-67 


Number  of  Physicians  per  100,000 

Per  Cent  of  Total  Active  Physicians 

1949 

1957 

1963 

1967 

1949 

1957 

1963 

1967 

Total  active  physicians  . 

129.8 

126.8 

137.8 

147.4 

100.0 

100.0 

100.0 

100.0 

Federal 

8.5 

9.8 

10.2 

12:3 

6.5 

7.7 

7.4 

8.3 

Nonfederal  

121.3 

117.0 

127.6 

135.1 

93.4 

92.3 

92.6 

91.7 

Other  than  patient 

care 

2.5 

4.2 

6.8 

8.7 

1.9 

3.3 

4.9 

5.9 

Patient  care 

118.8 

112.8 

120.8 

126.4 

91.5 

89.0 

87.7 

85.8 

Hospital 

service  

16.9 

21.3 

25.3 

29.9 

13.0 

16.8 

18.4 

20.3 

Private 

practice 

101.9 

91.5 

95.5 

96.5 

78.5 

72.2 

69.3 

65.5 

General 

practitioners  . 

64.7 

47.8 

36.5 

31.8 

49.8 

37.7 

26.5 

21.6 

Full-time 

specialists  . . . 

37.2 

43.7 

59.0 

64.7 

28.7 

34.5 

42.8 

43.9 

Source:  See  Appendix  A. 


When  we  consider  changes  in  the  number  of  private 
practice  physicians  per  capita  in  the  subperiods,  we  find 
a large  difference  between  1949-57  and  1957-67  (Table 
13).  The  first  subperiod  shows  a rate  of  change  of  -1.3 
per  cent  per  annum;  the  second  shows  an  average 
annual  increase  of  0.5  per  cent.  The  differential  is  even 
greater  if  we  take  account  of  the  shift  to  specialists  by 
treating  them  as  the  equivalent  of  1.2  general  practi- 
tioners. This  weight  is  equal  to  the  ratio  of  annual 
receipts  of  the  average  specialist  relative  to  those  of  the 
average  GP.  After  this  adjustment,  we  find  that  the 
differential  in  the  rate  of  change  between  the  two 
subperiods  was  on  the  order  of  2.0  per  cent  per  annum. 

This  change  differential  in  the  supply  of  physicians 
probably  accounts  for  a portion  of  the  unexplained 
differential  in  the  growth  of  quantity  per  capita.13  It 
must  be  stressed  that  the  differential  in  supply  can 
properly  be  treated  as  exogenous  in  this  context  (i.e.,  it 
is  not  the  result  of  contemporaneous  changes  in  de- 
mand). The  number  of  physicians  in  practice  in  any  year 
is  largely  determined  by  decisions  made  more  than  a 
decade  previously. 

What  is  the  mechanism  by  which  additional  supply 
generates  additional  utilization?  In  “normal”  economic 


1 3 See  Part  2 for  a test  of  this  hypothesis. 


TABLE  13 


Average  Annual  Rates  of  Change  of  Private  Practice  Physicians, 
1949-67 

(per  cent  per  annum  continuously  compounded) 


1949-57 

1957-67 

1949-67 

Private  practice  physicians 

per  capita 

-1.3 

0.5 

-0.3 

Weighted  private  practice 

physicians  per  capita 
(Specialists  =1.2  G.P.’s). . . 

-1.1 

0.9 

0.0 

Note:  Rates  of  change  from  initial  to  terminal  year. 


Source:  See  Appendix  A. 

markets  this  occurs  via  price.  The  increase  in  supply 
depresses  price  and  the  lower  price  induces  an  increase  in 
the  quantity  demanded  until  a new  equilibrium  is 
reached.  To  some  extent  this  mechanism  may  also  be 
operative  in  the  market  for  physicians’  services.  Part  of 
the  “cost”  of  using  a physician  is  the  time  and  trouble 
involved  in  making  an  appointment,  getting  to  his  office, 
waiting,  and  the  like.  As  the  supply  increases,  this  part 
of  the  cost  tends  to  decrease,  thus  encouraging  addi- 
tional use.  We  hypothesize  that  in  this  particular  market 
another  force  is  also  at  work,  namely,  the  ability  of  the 
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physician  to  directly  influence  the  demand  for  his  own 
services.  The  data  we  have  examined  cannot  prove  the 
validity  of  this  hypothesis  but  are  certainly  consistent 
with  it. 

We  know  that  there  was  a large  increase  in  the  rate  of 
change  in  utilization  during  1956-66  compared  with 
1948-56.  We  also  know  that  there  was  a substantial 
independent  increase  in  the  rate  of  change  in  supply 
during  the  same  period.  The  growth  of  utilization  did 
not  result  from  the  downward  pressure  of  supply  on 
price  (movement  along  the  demand  curve),  nor  can  it  be 
attributed  to  shifts  in  the  demand  curve  as  a result  of 
differential  changes  in  income,  insurance,  or  demo- 
graphic structure.  It  seems  to  us  very  plausible  that, 
instead,  it  was  partly  attributable  to  a physician-induced 
growth  in  demand  and  partly  to  the  technologically- 
inspired  growth  in  demand  discussed  in  the  previous 
section. 


1.9  Quantity  per  Physician 

The  preceding  discussion  of  changes  in  quantity 
of  physicians’  services  per  capita  and  number  of  physi- 
cians per  capita  makes  it  apparent  that  the  quantity  of 
service  produced  by  each  physician  was  not  static  during 
the  period  under  study.  The  purpose  of  this  section  is  to 
identify  the  various  elements  that  contributed  to  the 
change  in  quantity  per  physician.  Unfortunately,  a 
paucity  of  reliable  data  on  number  of  visits  per  physician 
makes  it  impossible  to  carry  out  this  analysis  for  the 
subperiods. 

We  see  in  Table  14  that  between  1948  and  1968 
quantity  per  physician  grew  at  an  average  annual  rate  of 
2.1  per  cent.  This  increase  was  not  attributable  in  any 
measure  to  a larger  number  of  visits  per  physician.  In 
fact,  the  number  of  visits  per  physician  seems  to  have 
declined  slightly.  What  we  observe  is,  rather,  a consider- 
able increase  in  the  quantity  of  service  supplied  per  visit. 

This  increase  of  2.8  per  cent  per  annum  can  be 
explained  in  part  by  the  growth  of  specialization.  It  is 
well  established  that  specialists  have  higher  average 
receipts  per  visit  than  general  practitioners  (albeit  they 
have  fewer  visits  per  week).  The  higher  receipts  per  visit 
are  the  result  of  three  factors.  First,  most  specialists 
charge  more  for  their  own  time  than  most  general 
practitioners.  Second,  a visit  to  a specialist  often  involves 
more  physician  time.  Finally,  a visit  to  a specialist 


TABLE  14 


Statistical  Analysis  of  Rate  of  Change  in  Quantity  of  Service 
per  Physician,  1948-68 


Average  Annual 
Rate  of  Change, 
per  cent 
1948-68 

Quantity  per  physician 

2.1 

Visits  per  physician 

-0.7 

Quantity  per  visit  

2.8 

Shift  to  specialists3,15 

0.9 

Quantity  per  visit  adjusted  for  shift  to 
specialists 

1.9 

Note:  Rate  of  change  of  number  of  physicians  based  on 
1949-67. 


Source:  See  Appendix  A and  Tables  1,  3,  12,  and  13. 

a Based  on  change  in  distribution  of  visits  between  general 
practitioners  and  specialists  and  ratio  of  receipts  for  each  type 
of  visit. 

b 1947-66  growth  rate. 

usually  is  accompanied  by  more  auxiliary  services,  such 
as  electrocardiograms,  blood  tests,  and  x-rays.  On  the 
basis  of  statistics  published  in  Medical  Economics , we 
have  calculated  that  the  average  visit  to  a specialist 
results  in  nearly  twice  as  much  total  expenditure 
(physician  receipts)  as  the  average  visit  to  a G.P.  ($10.55 
versus  $5.48  in  1966).  A routine  office  visit  to  a 
specialist  results  in  an  expenditure  of  about  50  per  cent 
more  than  a routine  office  visit  to  a G.P.,  ($6.35  versus 
$4.31  in  1966),  and  the  cost  of  supplementary  care 
received  during  an  average  visit  to  a specialist  is  about 
260  per  cent  greater  than  that  provided  during  a G.P. 
visit.14 

As  the  percentage  of  physicians  who  are  specialists 
grows,  it  is  natural  to  expect  some  increase  in  quantity 
per  visit.  Furthermore,  the  last  line  of  Table  14  shows 
that  even  after  the  shift  towards  specialization  is  taken 
into  account,  a substantial  increase  remains,  which 


14  The  Medical  Economics  statistics  employed  in  these 
calculations  pertain  to  annual  gross  receipts,  visits  per  week, 
weeks  worked  per  year,  and  standard  fees  for  the  routine  office 
visits,  for  G.P.’s  and  for  most  categories  of  specialists.  Multiply- 
ing the  standard  fee  charged  by  the  1966  ratio  of  average  price 
to  customary  price  yields  an  average  receipts  figure  for  the 
routine  office  visit. 
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probably  reflects  the  increased  use  of  tests,  x-rays,  and 
other  procedures  by  physicians  of  both  types. 

1.10  Analysis  of  Average  Price 

It  has  been  shown  that  a large  part  of  the  in- 
crease in  expenditures  per  capita  is  attributable  to  the 
increase  in  average  price.  In  Table  15  we  present  a 
statistical  analysis  of  some  of  the  factors  that  might 
explain  this  price  rise. 

The  most  obvious  explanatory  variable  is  the  rise  in 
the  general  price  level.  Other  things  being  equal,  there  is 
no  reason  to  expect  physicians’  prices  to  remain  stagnant 
while  the  rest  of  the  economy  is  experiencing  inflation. 
We  see  that  the  changes  in  the  general  price  level,  as 
measured  by  the  Consumer  Price  Index,  do  explain  part 
of  the  increase  in  the  price  of  physicians’  services,  but 
neither  for  the  subperiods  nor  for  the  period  as  a whole 
do  they  explain  even  as  much  as  half  of  the  increase. 

A second  major  explanatory  variable  is  differential 
movements  in  productivity.  A widely  accepted  general- 

TABLE  15 

Statistical  Analysis  of  Rate  of  Change  in  Average  Price  of 
Physicians’  Services,  1948-68 


(per  cent  per  annum) 


1948-56 

1956-66 

1966-68 

1948-68 

Average  price 

4.4 

3.6 

8.1 

4.2 

CPI,  all  goods  and 
services  

1.8 

1.5 

3.5 

1.7 

Excess  of  average  price 
over  general  price 
level 

2.6 

2.1 

4.6 

2.5 

Differential  change  in 
productivity3 

1.7 

0.4 

0.6 

0.4 

Unexplained  rise  in 
average  price 

0.9 

1.7 

4.0 

2.1 

Source:  See  Appendix  A and  Tables  4 and  14. 


a Differential  change  in  productivity  is  derived  as  follows: 


Real  GNP  per  person 

1948-56 

1956-66 

1966-68 

1948-68 

engaged  

Minus:  quantity  per 

2.7 

2.8 

1.3 

2.5 

physician 

Equals:  differential 
change  in  produc- 

1.0 

2.4 

0.7 

2.1 

tivity 

1.7 

0.4 

0.6 

0.4 

ization  in  economics  is  that  sectors  with  relatively  low 
rates  of  growth  of  output  per  man  have  relatively  rapid 
increases  in  price,  and  vice  versa.  For  the  nine  major 
sectors  of  the  economy  the  rank  correlation  between 
changes  in  price  and  changes  in  output  per  man, 

1947- 65,  was  -0.93  [18].  The  reason  for  this  is  that 
compensation  for  the  factors  of  production  must,  in  the 
long  run,  increase  at  about  the  same  rate  in  all  sectors. 
Those  with  slow  productivity  growth  need  rapid  price 
increases  in  order  to  generate  enough  revenue  to  pay  for 
the  capital  and  labor  they  employ.  Conversely,  if  an 
industry  or  sector  with  rapid  productivity  growth  did 
not  have  a slow  growth  of  prices  (or  a decline),  very 
large  profits  would  be  generated;  new  competitors  would 
be  attracted  to  the  industry  and  existing  ones  would  try 
to  expand  output,  and  the  resulting  increase  in  supply 
would  tend  to  drive  prices  down. 

The  differential  change  in  productivity  here  is  esti- 
mated by  comparing  quantity  per  physician  with  real 
gross  national  product  per  person  engaged.15  For  the 
period  as  a whole,  productivity  in  the  total  economy 
rose  somewhat  faster  than  in  the  physician  sector  (2.5 
per  cent  versus  2.1  per  cent  per  annum),  but  after  taking 
this  into  account  we  still  find  an  unexplained  rise  in 
average  price  of  physicians’  services  of  2.1  per  cent  per 
annum. 

The  size  of  the  unexplained  excess  rise  in  average 
price  varies  considerably  among  the  subperiods.  During 

1948- 56,  movements  in  the  general  price  level  and  the 
differential  in  productivity  explain  nearly  all  of  the  rise 
in  average  price.  The  excess  is  much  greater  in  1956-66, 
and  greater  still  in  1966-68. 

The  excess  rise  in  the  price  of  physicians’  services 
implies  that  physicians  were  probably  improving  their 
relative  income  position.  Some  fragmentary  data  lend 
support  to  this  conclusion.  According  to  Medical  Eco- 
nomics, the  median  net  income  of  physicians  from 
self-employment  practice  rose  17  percent  from  1966  to 
1968.  IRS  data  show  a rise  in  average  net  business 
receipts  per  physician  of  19  per  cent  during  that 
two-year  span. 

1.11  The  1966-68  Subperiod 

The  years  since  1966  have  witnessed  an  extremely 
rapid  rise  in  expenditures  for  physicians’  services. 


1 s “Persons  engaged”  is  a measure  of  all  employed  and 
self-employed  persons  in  the  United  States  adjusted  to  a 
full-time  equivalent  basis. 
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Differences  Over  Time,  1948-68 


Because  of  the  short  time  span,  the  paucity  of  data, 
and  the  likelihood  that  some  of  the  data  now  available 
will  be  revised,  a full-scale  attempt  to  analyze  this 
subperiod  is  not  yet  warranted.  We  do  feel  obliged, 
however,  to  call  attention  to  some  major  departures  in 
recent  years  from  the  trends  of  1956-66,  and  to  suggest 
a few  tentative  explanations. 

The  first  major  point  to  be  noted  about  1966-68 
compared  with  the  preceding  decade  is  that  the  increase 
in  average  price  was  extremely  rapid  and  accounted  for 
almost  all  of  the  increase  in  per  capita  expenditures. 
Whereas  quantity  per  capita  had  been  rising  at  an  average 
annual  rate  of  3.0  per  cent,  the  rate  of  growth  fell  to  0.9 
per  cent  in  1966-68.  The  rapid  growth  of  third-party 
payments  during  this  period  meant  that  the  net  price  to 
the  patient  declined  relative  to  other  prices;  we  might, 
therefore,  have  expected  a rise  in  the  quantity  demanded 
on  that  account.  Trends  in  income  and  age-sex  structure 
also  were  in  the  direction  of  increasing  demand. 

Assuming  that  the  figures  are  correct,  we  can  see  that 
there  was  a sharp  falling  off  in  the  growth  rate  of 
quantity  per  physician  from  1966  to  1968.  One  plausi- 
ble explanation  for  the  simultaneous  sharp  decrease  in 
the  growth  rate  of  utilization  may  have  been  a weakened 
incentive  on  the  part  of  physicians  to  actively  cultivate  a 
market  for  their  services  in  the  face  of  rapid  price 


increases  (8.1  per  cent  per  annum  as  opposed  to  3.6  per 
cent  during  the  previous  decade).  Such  a diminution  in 
physician-induced  demand  growth  is  what  we  would 
expect  with  a supply  function  negatively  related  to 
average  price,  i.e.,  a backward-bending  supply  curve.  In 
other  words,  the  advent  of  Medicare  and  Medicaid 
produced  a sharp  increase  in  demand;  physicians  re- 
sponded by  raising  their  prices.  This  price  increase,  far 
from  inducing  physicians  to  work  more,  made  it  possible 
for  them  to  earn  higher  incomes  while  actually  working 
less. 

The  speculative  nature  of  this  account  must  be 
emphasized;  in  order  to  make  a more  definitive  analysis 
we  need  more  data  and  a longer  time  period  for  study. 
Statistics  on  hours  and  weeks  worked  by  each  physician 
would  be  particularly  helpful.  Also,  it  should  be  noted 
that  the  increased  paperwork  associated  with  third-party 
payment  may  have  been  partly  responsible  for  the 
relative  stagnation  in  quantity  per  physician.  It  does 
seem  likely,  however,  that  the  vast  sums  of  money 
poured  into  physicians’  services  by  the  government  in 
recent  years  served  to  increase  the  incomes  of  physicians 
(and  possibly  to  redistribute  their  services)  rather  than 
to  call  forth  an  increase  in  overall  quantity  of  their 
services.  To  the  extent  that  physicians  were  already 
working  up  to  their  capacity  in  1966,  this  result  was 
almost  inevitable,  since  the  supply  of  physicians  re- 
sponds, if  at  all,  only  after  a long  lag. 
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Differences  Across  States,  1966: 
An  Econometric  Analysis 


2.1  Introduction 

Part  1 has  suggested  the  importance  of  advances  in 
medical  technology  in  explaining  postwar  trends  in 
expenditures,  utilization,  and  physician  productivity.  In 
order  to  gain  an  understanding  of  physician  and  patient 
behavior  net  of  technological  change,  we  now  turn  to  a 
cross-sectional  model.  By  examining  differences  across 
states  at  a single  point  in  time  we  are  in  effect  holding 
medical  technology  fairly  constant.  There  may  be  some 
lag  in  the  spread  of  new  knowledge  from  one  state  to 
another,  but  the  difference  between  the  frontier  of 
knowledge  in  the  most  and  least  advanced  states  in  any 
given  year  is  far  less  than  the  change  that  occurred 
between  1948  and  1968  in  the  United  States  as  a 
whole.1 

Another  advantage  of  the  cross-sectional  approach  is 
that  it  provides  an  opportunity  to  learn  something  about 
the  factors  influencing  the  supply  of  physicians.  It  is 
widely  recognized  that  there  are  substantial  barriers  to 
entry  into  medicine.  These  are  partly  financial  and 
partly  caused  by  the  reluctance  of  organized  medicine  to 
expand  the  volume  of  training  facilities  to  the  point 
where  all  applicants  with  an  ability  to  pay  would  be 
accepted.  Moreover,  it  takes  a long  time  to  establish  a 
new  medical  school,  and  there  is  a lag  of  five  or  more 
years  between  the  time  a student  enters  medical  school 
and  the  time  he  begins  to  practice.  It  follows  that  the 
total  number  of  practicing  physicians  in  the  country 
cannot  be  responsive  to  any  important  degree  to  annual 
changes  in  price  or  other  market  conditions.  By  contrast, 
the  potential  elasticity  of  physician  supply  going  to  any 
one  state  is  very  great.  Previous  investigators  have 
already  demonstrated  that  licensing  procedures  pose  no 
significant  impediment  to  interstate  migration  of  physi- 


1 Differences  in  actual  medical  practice  across  states  are 
undoubtedly  larger  than  differences  in  the  frontier  of  medical 
knowledge.  Our  interpretation  of  the  technological  factor  in 
demand,  however,  is  predicated  upon  the  assumption  that  the 
demand  for  physicians’  services  increases  with  an  expansion  in 
the  range  of  services  physicians  are  technically  able  to  offer. 
Variations  in  actual  medical  practice  across  states  are  viewed 
primarily  as  the  consequence  of  variations  in  demand  rather  than 
as  their  cause. 


cians.  (See  [7],  [24].)  With  entry  into  the  total  market 
effectively  limited,  the  geographical  distribution  of 
physicians  has  become  a matter  of  particular  concern. 

2.2  A Framework  for  Analysis 

Per  capita  expenditures  for  physicians’  services  vary 
considerably  across  states.  In  1966,  such  expenditures 
were  $68.68  in  California  compared  with  $26.42  in 
South  Carolina.2  This  is  a greater  variation  than  the 
change  that  occurred  in  the  national  average  between 
1948  and  1965. 

How  are  we  to  explain  such  large  variations  in 
expenditures?  By  definition,  expenditures  are  equal  to 
quantity  multiplied  by  price.  More  fundamentally,  then, 
our  task  is  to  explain  interstate  variations  in  price  and 
quantity.  To  do  this  economists  employ  a general  model 
of  demand  and  supply.  In  such  a model  the  quantity 
demanded  by  consumers  depends  upon  price  and  many 
other  variables,  some  of  which  are  applicable  to  any 
commodity,  e.g.,  per  capita  income,  and  others  that  may 
be  relevant  only  to  one  or  a few  commodities,  e.g., 
health  insurance.  The  quantity  provided  by  suppliers  is 
also  treated  as  a function  of  price  and  other  variables.  In 
equilibrium,  the  quantity  demanded  is  exactly  equal  to 
the  quantity  supplied;  hence,  actual  quantity  and  actual 
price  are  simultaneously  determined  through  the  inter- 
action of  the  demand  and  supply  functions. 

Specification  of  a model  for  physicians’  services 
establishes  a general  framework  within  which  a broad 
range  of  hypotheses  regarding  the  behavior  of  patients 
and  physicians  can  be  investigated.  Each  structural 
equation  of  the  model  offers  an  explanation  for  the 
determinants  of  a particular  aspect  of  the  market  for 


2 The  range  of  variation  in  per  capita  disposable  income  was 
substantially  less  in  that  year  for  the  thirty-three  states  in  our 
sample,  having  a high  value  of  $3,185  in  Connecticut  and  a low 
qf  $1,586  in  Mississippi.  The  coefficients  of  variation  for  per 
cjapita  physician  expenditures  and  per  capita  income  were  24.0 
pter  cent  and  16.0  per  cent,  respectively.  State  data  for  1965  and 
1967  show  about  the  same  degree  of  variation  as  in  1966. 
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physicians’  services.  Our  model  has  one  equation  dealing 
with  variations  in  demand,  one  for  the  number  of 
physicians,  one  for  physician  productivity,  and  one  for 
the  amount  of  insurance  coverage. 

Because  the  variables  we  wish  to  explain  are  not 
determined  independently  of  one  another,  it  is  not 
possible  to  test  our  behavioral  hypotheses  accurately 
with  ordinary  least-squares  regression  equations.  For 
example,  one  clear  implication  of  the  interdependency 
among  these  variables  is  that  we  cannot  discover  the  true 
influence  of  price  on  physicians’  locational  choice  by 
simply  relating  the  total  number  of  physicians  practicing 
in  a state  to  the  observed  price  of  physicians’  services 
there.  Possibly  a demand-induced  rise  in  price  does  tend 
to  attract  many  physicians  to  a state;  but  this  increase  in 
supply  will  serve  to  depress  price  back  towards  its 
original  level  if  the  population  can  only  be  induced  to 
purchase  the  additional  services  at  a somewhat  reduced 
price. 

To  cope  with  this  problem  we  estimate  each  of  the 
structural  equations  of  our  model  by  means  of  two-stage 
least  squares.  This  procedure  allows  one  to  statistically 
disentangle  the  web  of  mutual  causality  in  order  to 
isolate  the  specific  effect  of  one  variable  on  another.  The 
method  consists  of  obtaining  predicted  values  for  each 
endogenous  variable  by  regressing  it  on  all  of  the 
exogenous  variables  in  the  model.3  This  is  the  first  stage. 
The  structural  equation  for  each  endogenous  variable  is 
then  estimated  by  regressing  the  actual  value  of  that 
variable  on  the  predicted  values  of  appropriate  endoge- 
nous variables  and  on  relevant  exogenous  variables.  This 
is  the  second  stage.  With  endogenous  variables  repre- 
sented by  their  predicted  values,  the  estimated  regression 
coefficients  are  not  biased  by  any  effect  that  the 
dependent  variables  may  have  on  them. 

When  employing  this  two-stage  procedure  for  esti- 
mating relationships  involving  simultaneously  deter- 
mined variables,  only  those  exogenous  variables  that 
appear  in  the  model  should  be  used  in  estimation  of  the 
first  stage.  Use  of  any  other  exogenous  variables  may 
improve  the  fit  in  a given  sample,  but  this  improvement 
is  spurious  because  the  additional  variables  play  no 
independent  role  in  the  system.  A priori  considerations 
can  suggest  which  variables,  endogenous  and  exogenous, 
are  potentially  important  in  explaining  the  variation  we 

3 Endogenous  variables  are  determined  within  the  system 
(“jointly  determined”),  while  exogenous  variables  are  deter- 
mined outside  the  system  (“predetermined”). 


observe,  but  the  final  determination  of  which  variables 
to  include  in  the  model  is  itself  an  empirical  question. 
Once  experimentation  with  a preliminary,  large-scale 
model  determines  that  certain  exogenous  variables  are 
actually  of  no  value  in  the  second-stage  equations,  a new 
set  of  first-stage  endogenous  variable  estimates  should  be 
formed,  based  only  on  the  more  restricted  set  of 
exogenous  variables  that  have  been  shown  to  bear  a 
significant  relation  to  the  supply-demand  mechanism.4 
The  rejected  hypotheses  of  the  initial  model  are,  of 
course,  an  integral  part  of  the  conclusions  of  such  an 
analysis. 

The  model  we  present  in  the  following  section 
excludes  many  variables  that  one  might  reasonably 
expect  to  affect  the  demand  for,  or  supply  of,  physi- 
cians’ services.  The  reason  for  their  omission  is  that  tests 
based  upon  a preliminary  model  employing  seventeen 
exogenous  variables  revealed  that  only  five  of  these  did, 
in  fact,  appear  in  the  system.5  On  these  grounds  we 
excluded  the  other  twelve  exogenous  variables  from  the 
condensed  version  of  the  model  presented  below,  which 
alone  can  be  considered  to  possess  an  unbiased  set  of 
first-stage  (predicted)  endogenous  variables.  Discussions 
of  the  excluded  variables  and  their  role  in  the  original 
model  are  incorporated  into  section  2.3,  under  the 
appropriate  subheadings.  A complete  list  of  the  variables 
appearing  in  each  model  is  presented  in  Table  1 6. 

2.3  Specification  of  the  Model 

The  interrelationships  among  the  six  endogenous 
and  five  exogenous  variables  of  our  final  model  can  be 
summarized  by  four  structural  equations  and  two 
identities:6 

(1)  Q*d  = Q*d  (AP  or  NP,  BEN*,  MD*,  INC*, 

BEDS*). 

(2)  MD*  = MD*  (AP,  Q/MD,  MED  SCLS, 

BEDS*,  INC*). 

4 We  are  indebted  to  Christopher  Sims  of  the  National  Bureau 
for  bringing  this  to  our  attention. 

s Some  of  the  excluded  exogenous  variables  were  significant 
in  equations  in  which  they  appeared,  e.g.,  race  as  a determinant 
of  health  status,  but  because  the  endogenous  variable  health  was 
found  to  be  insignificant  in  the  demand  equation,  both  health 
and  race  factored  out  of  the  system. 

6 The  circumflex  (A)  over  a variable  indicates  that  its  predicted 
value  is  used  in  estimating  the  equation.  An  asterisk  (*)  indicates 
that  the  variable  is  phrased  in  per  capita  terms. 
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TABLE  16 


(3)  Q/MD 


Q/MD  (AP,  MD,  BEDS*). 


List  of  Variables 


Final 

Model 


Preliminary 

Model 


Full  Title  of  Variable  (Units) 


(4)  BEN*  = BEN*  (Q*,AP,  UNIONS*, 
PRM/BEN,  INC*). 


(5)  Q*d  =(MD*)(Q/MD)hQ*s. 


Q* 

MD* 

Q/MD 

AP 

BEN* 


Q* 

MD* 

Q/MD 

AP 

BEN* 


Endogenous 

Quantity  per  capita  (visits)3 

Private  physicians  per  100,000 
population 

Quantity  per  private  physician 
(visits)3 

Average  price  (dollars) 

Insurance  benefits  per  capita 
(dollars) 


(6)  NP 


_ Expenditures  - Benefits 
Expenditures 


(AP) 


AP-Q*-BEN* 

AP-Q* 


(AP). 


These  relationships  are  presented  diagrammatically  in 
Figures  1 and  2. 


NP 

NP 

INF  MRT 
DTH  RT 

Net  price  (dollars) 

Infant  mortality  rate  per  1,000 
live  births 

Crude  death  rate  per  1,000 
population 

Exogenous 

INC* 

INC* 

Disposable  personal  income  per 
capita  (dollars) 

BEDS* 

BEDS* 

Short-term  hospital  beds  per 
1,000  population 

MED  SCLS 

MED  SCLS 

Number  of  medical  schools 

PRM/BEN 

PRM/BEN 

Ratio  of  health  insurance 
premiums  to  benefits 

UNION* 

UNION* 

Union  members  per  100  popula- 
tion 

EDUC 

%BLK 
%AGED 
%URB 
BRTH  RT 
TEMP 

S&L  GOV* 

HOSP  MD* 
AINC* 

%PART 
%SPEC 
MD  ORIG* 


Median  years  of  education, 
persons  25  and  over 
Per  cent  black 
Per  cent  65  and  over 
Per  cent  urban 
Births  per  1,000  population 
Mean  temperature,  average  of 
major  cities  (degrees  F.) 

State  and  local  government 
expenditures  for  health  per 
capita  (dollars) 

Hospital  staff  physicians  per 
100,000  population 
Change  in  disposable  personal 
income  per  capita  1960-66 
(dollars) 

Per  cent  of  private  physicians  in 
partnership  practice 
Per  cent  of  private  physicians 
who  are  specialists 
Physicians  originating  per  100,000 
population® 


Figure  1.— Relationships  Among  Endogenous  Variables, 
Alternate  Specifications 


3 G.P.  outpatient  visit  equivalents.  Figure  2.— Effects  of  Exogenous  Variables  on 

^Total  of  six  sample  years.  Endogenous  Variables 
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In  this  equilibrium  model  of  the  market  for  physi- 
cians’ services,  the  quantity  of  service  demanded  per 
capita  (Q*d)  is  identically  equal  to  the  product  of  the 
two  supply  variables,  number  of  physicians  per  capita 
(MD*)  and  quantity  of  service  per  physician  (Q/MD).7 
Because  it  seems  unreasonable  to  suppose  that  purchases 
of  medical  insurance  are  unrelated  to  the  price  and 
quantity  of  the  physicians’  services  covered,  medical 
insurance  benefits  appear  endogenously  in  the  model. 
Price  is  represented  by  two  variables:  the  average  price 
received  by  physicians  for  their  services  (AP)  and  the  net 
price  paid  by  consumers  (NP),  which  AP  exceeds 
according  to  the  degree  to  which  insurance  benefits  pay 
for  the  cost  of  the  average  visit.  AP  and  NP  are  thus 
comparable  to  the  time  series  variables  of  the  same  name 
discussed  in  Part  1.  The  exogenous  variables  in  this 
system  are  per  capita  income  (INC*),  number  of  medical 
schools  (MED  SCLS),  hospital  beds  per  capita  (BEDS*), 
labor  union  members  per  capita  (UNION*),  and  the 
ratio  of  health  insurance  premiums  to  health  insurance 
benefits  (PRM/BEN). 

Both  the  demand  for  and  the  supply  of  physicians’ 
services  are  thought  to  be  subject  to  special  forces. 
Whenever  possible,  we  have  attempted  to  incorporate 
the  unique  features  often  attributed  to  this  market  into 
our  model.  The  following  equation-by-equation  discus- 
sion of  the  four  structural  equations  listed  above 
considers  these  issues  and  indicates  the  range  of  ques- 
tions that  can  be  illuminated  by  a cross-sectional 
analysis. 

Demand  ( Q *D) 

Prices  and  income  are  the  customary  economic 
determinants  of  market  demand.  How  important  are 
these  financial  considerations  to  consumers  in  deter- 
mining their  demand  for  physicians’  services?  Is  the 
quantity  of  service  demanded  at  all  sensitive  to  its  own 
price,  and  if  so,  to  what  extent?  Does  the  quantity 
demanded  vary  with  income?  What  is  the  income 
elasticity? 

What  is  the  role  of  medical  insurance  in  demand? 
Some  investigators  believe  that  it  is  a major  influence  on 
the  quantity  of  care  purchased,  yet  our  analysis  of  the 


7 It  would,  of  course,  be  possible  to  combine  the  two 
dimensions  of  supply  into  one  overall  supply  equation,  but  to  do 
so  would  be  to  discard  much  valuable  information  regarding  the 
behavior  of  physicians. 


time  series  data  yields  no  evidence  indicative  of  a 
systematic  relationship  between  changes  in  benefit  levels 
and  changes  in  Q*. 

A related  question  concerns  the  mechanism  by  which 
insurance  operates  on  demand  (if,  indeed,  it  does).  In 
one  specification  of  the  model,  NP  replaces  AP  as  the 
relevant  demand  price  variable.  The  argument  for  so 
doing  is  that  the  impact  of  insurance  can  be  entirely 
attributed  to  the  reduction  it  effects  in  the  net  price  of 
care.  The  substitution  of  NP  for  AP  also  implies  that 
patients  are  indifferent  to  variations  in  the  average 
amount  collected  by  physicians  so  long  as  they  are  not 
personally  responsible  for  financing  the  differentials.  A 
less  restrictive  test  of  the  role  of  insurance  in  demand 
retains  AP  as  the  price  variable  and  adds  to  the  equation 
the  benefits  variable,  BEN*.  This  specification  leaves 
open  the  manner  in  which  insurance  affects  demand.  It 
also  allows  for  the  possibility  that  consumers  are 
influenced  even  by  those  variations  in  AP  which  do  not 
translate  into  variations  in  NP.  If  price-consciousness  is  a 
firmly  ingrained  consumer  trait,  changes  in  the  institu- 
tional arrangements  governing  a particular  market  may 
not  be  strong  enough  to  suppress  altogether  the  usual 
behavior  mechanism  whereby  low  cost  goods  and  serv- 
ices are  sought  out,  regardless  of  who  gets  the  bill. 

Certain  services  provided  by  private  practice  physi- 
cians can  only  be  consumed  in  hospitals:  intensive 
diagnostic  work-ups  and  most  surgical  procedures  are 
common  examples.  To  a limited  extent,  then,  the 
services  offered  by  hospitals  and  by  private  practice 
physicians  constitute  a joint  consumption  product, 
hospitalized  medical  care.  If  for  any  reason  the  supply  of 
hospital  beds  influences  the  quantity  of  hospital  care 
people  purchase,  an  increase  in  BEDS*  may  affect  the 
demand  for  physicians’  services  as  well. 

The  market  for  physicians’  services  is  characterized 
by  a high  degree  of  consumer  ignorance  concerning  the 
need  for  services  and  the  central  role  of  the  physician  as 
an  authoritative  advisor  regarding  their  use.  Given  these 
circumstances,  we  hypothesize  that  physicians  are  able 
to  generate  a demand  for  their  services  without  lowering 
price;  we  therefore  include  MD*  in  the  demand  equa- 
tion. When  physicians  are  abundant  in  a state,  they  may 
order  care  which  is  not  medically  indicated  (e.g., 
unnecessary  surgery)  or  of  only  marginal  importance 
(e.g.,  cosmetic  procedures,  numerous  postoperative 
visits,  overzealous  well-baby  care).  Alternatively,  when 
physicians  are  very  scarce,  patients  may  lower  their 
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expectations  and  handle  minor  complaints  with  a mini- 
mum of  physician  intervention.  There  is  also  another 
reason  why  the  supply  of  physicians  might  exercise  a 
direct  influence  on  the  demand  for  physicians’  services. 
A significant  part  of  the  cost  incurred  by  the  patient  is 
in  the  form  of  time  spent  in  travel  and  in  waiting  rooms. 
A reduction  in  the  relative  scarcity  of  physicians  is 
usually  associated  with  both  an  improvement  in  their 
locational  distribution  and  a decrease  in  waiting  room 
time.  To  the  extent  that  the  ease  or  difficulty  of  seeing  a 
physician  is  a determinant  of  demand,  we  have  a second 
justification  for  including  MD*  in  the  demand  equation. 

The  independent  variables  in  our  demand  equation 
thus  fall  into  two  categories:  economic  variables  com- 
mon to  any  demand  analysis  (price,  income)  and 
institutional  factors  peculiar  to  this  market  (insurance, 
hospital  bed  supply,  physician  supply).  Ten  additional 
variables— most  of  which  fall  under  the  heading  of 
“taste”  factors— were  tested  in  the  preliminary  version  of 
the  model  (see  section  2.2).  Because  none  proved  to  be 
statistically  significant  or  measurably  improved  the  fit  of 
the  equations,  these  were  omitted  from  the  final  version 
of  the  model  presented  here,  inasmuch  as  their  inclusion 
would  have  injected  a bias  into  the  first-stage  endoge- 
nous variable  estimates.  The  rejected  demand  variables 
are:  education  (median  years  of  school  of  persons  25 
and  over),  urbanization,  two  measures  of  health  status 
(the  infant  mortality  rate  and  the  crude  death  rate),  per 
cent  black,  per  cent  aged,  the  birth  rate,  mean  annual 
temperature,  per  capita  state  and  local  government 
expenditures  for  physicians’  services,  and  number  of 
hospital  staff  physicians  per  capita.  The  last  two 
variables  attempted  to  measure  the  availability  of  alter- 
native sources  of  supply  of  physicians’  services  (services 
by  physicians  other  than  private  practitioners,  who  alone 
enter  our  study). 

Supply  of  Physicians  (MD*) 

It  is  hypothesized  that  one  variable  influencing 
physician  location  is  price.  AP  is  clearly  the  relevant 
supply  price  variable,  since  it  is  of  little  import  to  the 
physician  whether  payment  originates  with  his  patients 
or  with  insurance  companies.8  To  what  extent  is  the 


'Physician  behavior  might  conceivably  be  affected  if  the 
source  of  payment  were  governmental,  because  of  the  conse- 
quent red  tape  and  the  physician’s  personal  political  philosophy. 
However,  only  private  insurance  is  considered  in  this  analysis; 
data  on  governmental  expenditures  for  physicians’  services  are 
unavailable  on  a state  basis. 


present  level  of  inequality  in  the  distribution  of 
physicians— the  number  of  private  practitioners  per 
100,000  ranges  from  sixty  in  Mississippi  to  134  in  New 
York— attributable  to  differences  in  price? 

With  price  held  constant,  per  capita  income  serves  as 
a taste  factor  in  this  equation.  Specifically,  INC*  is  here 
a proxy  for  the  level  of  cultural,  educational,  social,  and 
recreational  opportunities  which  a state  has  to  offer. 
Because  physicians  as  a group  are  very  high  earners, 
nonpecuniary  factors  of  this  sort  may  be  a major 
consideration  in  their  location  decision. 

Another  possible  influence  on  physician  distribution 
is  the  quality  and  availability  of  complementary  medical 
facilities.  As  a test  of  this  hypothesis  we  include  MED 
SCLS  and  BEDS*  in  the  MD*  supply  equation. 

Finally,  we  investigate  the  possibility  that  physicians 
are  disinclined  to  open  a practice  in  states  where  the 
average  workload  of  their  would-be  colleagues  is  high. 
We  should^  observe  a negative  sign  on  the  endogenous 
variable  Q/MD  if  it  is  true  that  physicians  shun  areas 
where  they  might  feel  under  pressure  to  work  long  hours 
and/or  spend  less  time  per  patient  than  they  deem 
optimal. 

Originally,  we  hypothesized  that  physicians  would 
show  some  partiality  toward  their  state  of  origin  prior  to 
entry  into  medical  school,  but  tests  with  this  variable  in 
the  preliminary  model  led  to  its  rejection.  Also,  no 
support  was  found  for  the  view  that  physicians  are 
drawn  to  practice  in  the  medically  neediest  states,  with 
medical  need  being  measured  by  infant  mortality  (an 
endogenous  variable),  and  therefore  health,  too,  was 
excluded  from  this  equation  in  the  final  model. 

Quantity  of  Service  per  Physician  ( Q/MD) 

The  real  quantity  of  services  provided  by  individ- 
ual physicians  varies  considerably  across  states,  the 
coefficient  of  variation  being  15.4  per  cent.  These 
productivity  differences  are  an  important  factor  in  the 
interstate  variations  in  physician  gross  income,  which  are 
quite  large  in  view  of  the  fairly  high  uniformity  of  skill 
among  physicians. 

Three  factors  are  considered  as  possible  influences  on 
physician  productivity.  As  with  the  supply  variable,  the 
relationship  with  price  is  an  important  matter  to 
investigate.  Do  physicians  respond  to  higher  prices  by 
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working  more  hours  and  by  seeing  more  patients  per 
hour,  or  do  they  display  a backward-bending  supply 
curve,  cutting  back  on  their  workload  and  maintaining 
their  income  while  gaining  the  benefits  of  additional 
leisure  and  a less  hectic  pace  of  activity? 

An  increase  in  the  supply  of  hospital  beds  should 
raise  Q/MD  if  physicians  have  a tendency  to  hospitalize 
more  readily  whenever  the  necessary  facilities  are  avail- 
able.9 This  behavior  might  arise  if  there  is  a technologi- 
cal imperative  on  the  part  of  physicians  to  practice  the 
most  up-to-date  medicine  within  their  grasp. 

One  of  the  most  critical  matters  to  be  investigated  is 
whether  areas  with  a relative  scarcity  of  physicians  are 
partly  relieved  by  enjoying  higher  physician  produc- 
tivity. It  is  our  hypothesis  that  the  average  physician, 
because  of  the  nature  of  his  professional  training,  feels 
under  some  ethical  and  social  compulsion  to  supply 
additional  services,  even  at  the  same  rate  of  remunera- 
tion, when  he  is  in  an  area  poorly  endowed  with 
physicians.  Thus,  we  anticipate  a negative  sign  on  the 
MD*  variable  in  the  Q/MD  equation. 

Two  other  variables  were  initially  tested  in  this 
regression:  the  degree  of  physician  specialization  and  the 
extent  of  partnership  (as  opposed  to  solo  proprietorship) 
practice.  As  neither  proved  to  be  significant,  the  two 
were  omitted  from  the  final  model  now  under  considera- 
tion. 

Insurance  ( BEN*) 

The  argument  for  treating  insurance  as  an  endoge- 
nous phenomenon  can  be  made  on  two  grounds.  The 
first  is  that  the  amount  of  insurance  purchased  depends 
upon  the  expected  level  of  outlays  people  are  insuring 
against.  Assuming  a generally  risk-averse  population,  an 
increase  in  expected  outlays  should  call  forth  the 
purchase  of  additional  insurance  protection.  Expected 
outlays  will  be  highly  dependent  upon  expenditures  in 
the  recent  past,  and  the  best  proxy  for  this  in  our  model 
is  expenditures  in  the  present.  The  predicted  values  of 
both  expenditure  components,  price  and  quantity,  ap- 
pear as  explanatory  variables  in  the  insurance  equation 
as  a test  of  this  hypothesis.  If  it  is  correct,  the  estimated 
coefficients  of  both  variables  should  be  (approximately) 


’Our  measure  of  physician  output  weights  hospital  inpatient 
visits  higher  than  outpatient  visits  because  of  differences  in  their 
relative  prices. 


equal  when  the  regressions  are  estimated  in  double- 
logarithmic  form.  If  risk  aversion  itself  rises  (is  constant, 
or  falls)  with  the  level  of  expected  loss,  the  coefficients 
will  exceed  (equal,  or  fall  short  of)  1 .0. 

The  other  rationale  for  regarding  insurance  as  endoge- 
nous lays  stress  on  the  cost  of  insurance  itself  rather 
than  on  the  perceived  need  for  the  financial  protection  it 
offers.  The  cost  of  insurance  is  defined  by  the  relation 
PIV  = (PRM/BEN)  (AP)  - AP.  PRM/BEN  is  the  ratio  of 
health  insurance  premiums  to  benefits,  i.e.,  the  average 
price  of  purchasing  one  dollar  of  health  insurance 
benefits  (a  figure  greater  than  one).  PIV  thus  represents 
the  average  price  of  insuring  one  G.P.  visit  equivalent 
over  and  above  the  price  of  purchasing  it  directly.  The 
reason  for  carrying  insurance  is  that,  in  the  event  of 
extraordinary  medical  expenses,  the  return  to  an  individ- 
ual who  expends  PRM/BEN  will  be  many  times  greater 
than  one.  Of  course,  there  is  also  the  inherent  chance 
that  the  return  will  be  as  low  as  zero,  but  that  is  the 
gamble  an  insured  person  takes.  On  the  average,  an 
insurance  payment  of  PIV  is  the  nonrecoverable  price 
one  pays  to  be  reimbursed  for  one  G.P.  visit  equivalent. 
The  cost  of  insuring  a given  number  of  visits  is  thus  seen 
to  depend  on  two  factors,  the  “fairness”  of  insurance 
policies  and  the  price  of  physicians’  services. 

PRM/BEN  is  exogenous  in  our  model,  being  depen- 
dent upon  such  factors  as  the  extent  of  group  coverage 
compared  with  individual  coverage,  and  the  relative 
importance  of  policies  issued  by  nonprofit  insuring 
organizations  such  as  Blue  Shield.  AP,  by  contrast,  is 
endogenous.  If  PIV  is  found  to  influence  the  consumer’s 
willingness  to  insure,  insurance  itself  is  endogenous  as  a 
result  of  this  dependence.  Because  PIV  is  the  price  of 
insuring  one  visit  equivalent  and  not  the  price  of  a 
dollar’s  worth  of  insurance  benefits,  the  dependent 
variable  in  this  specification  should  really  be  the  number 
of  insured  visit  equivalents,  or  BEN*/AP.  For  consist- 
ency with  the  financial  protection  theory  of  insurance, 
which  demands  a dollar  measure  of  benefits,  we  main- 
tain the  BEN*  form  throughout.  When  we  wish  to 
interpret  the  price  coefficient  as  the  price  elasticity  of 
demand  for  insured  visits,  however,  we  must  first 
subtract  1 .0  from  its  estimated  value. 

In  addition  to  PRM/BEN,  two  other  exogenous 
variables  enter  the  insurance  function:  per  capita  income 
and  the  degree  of  unionization.  The  potential  effective- 
ness of  unions  derives  from  their  role  in  winning  fringe 
benefits  in  the  form  of  health  insurance  policies  (particu- 
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larly  desirable  because  of  their  untaxed  status).  Union- 
ization should  raise  the  percentage  of  the  population 
covered  by  insurance,  since  the  decision  to  insure  is  no 
longer  left  to  the  discretion  of  the  individual,  and  may 
also  increase  the  mean  level  of  benefits  per  insured. 

In  the  preliminary  version  of  our  model  we  tested  the 
hypothesis  that  people  are  differentially  inclined  to 
insure  a newly  acquired  standard  of  living  as  compared 
to  one  which  has  been  long  held.  The  change  in  per 
capita  income  over  the  previous  six  years  proved 
insignificant  in  the  benefits  equation,  however,  and  so 
was  dropped  from  the  final  list  of  exogenous  variables. 
Also  rejected  on  the  basis  of  these  early  tests  was  the 
level  of  education  as  a determinant  of  BEN*. 


2.4  The  Data 

The  data  used  in  this  analysis  come  from  a variety 
of  sources  and  are  of  varying  reliability.  The  critical 
expenditures  and  visit  series  regrettably  are  not  of  a kind 
in  which  we  can  place  a high  degree  of  confidence. 
Because  interstate  variations  in  these  quantities  are 
substantial  and  move  in  directions  that  remain  fairly 
consistent  from  one  year  to  the  next,  empirical  analysis 
of  the  available  data  does  seem  justifiable.  Nonetheless, 
until  such  time  as  a better  data  base  has  been  estab- 
lished, conclusions  derived  from  this  study  can  only  be 
suggestive  of  the  true  underlying  relationships. 

Expenditures 

Our  study  population  consists  of  the  thirty-three 
states  for  which  expenditures  data  are  available  for 
1966. 10  Most  of  the  omitted  states  have  small  popula- 
tions; their  absence  does  not  have  much  effect  on  the 
results  because  each  observation  in  our  model  is 
weighted  by  the  square  root  of  the  state  population.  The 
thirty-three  states  accounted  for  90  per  cent  of  the  total 
U.S.  population.  The  expenditures  data  come  from  the 
Internal  Revenue  Service  and  represent  the  reported 
gross  receipts  from  medical  practice  of  all  self-employed 
physicians.  Thus,  this  series  is  comparable  to  the 
expenditures  data  examined  in  the  section  on  time 
trends  (Part  1). 

Availability  of  expenditures  data  was  one  of  the  key 
factors  in  our  selection  of  a year  for  the  cross-sectional 


1 0 All  series  refer  to  1966  unless  otherwise  indicated. 
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analysis.  As  of  this  writing,  state  data  on  the  gross 
business  receipts  of  “offices  of  physicians  and  surgeons” 
have  been  published  for  only  five  other  postwar  years. 
With  the  exception  of  1949  (for  which  these  figures  are 
obtainable  for  forty-eight  states),  the  size  of  the  sample 
has  been  limited  (twenty-seven  states  for  fiscal  1960-61, 
twenty-two  for  1963,  twenty -eight  for  1965,  and 
twenty-six  for  1967).  The  other  controlling  factor  in  our 
decision  was  the  availability  of  data  on  physician  visits 
from  the  National  Health  Survey.  The  choice  here  was 
between  1957-59,  1963-64,  and  1966-67.  1966  was 
chosen  because  the  requisite  expenditures  data  were 
available  for  a relatively  large  number  of  states  and  visit 
data  were  also  specific  to  that  year. 

The  accuracy  of  the  expenditures  series  is  not  easy  to 
check.  The  possibility  of  some  underreporting  of  income 
is  suggested  by  the  fact  that  the  IRS  data  imply  average 
gross  receipts  per  physician  of  $46,600,  compared  with  a 
median  of  $49,000  reported  in  Medical  Economics  for 
the  same  year.  On  the  other  hand,  at  least  some  of  this 
disparity  is  explainable  by  the  fact  that  Medical  Eco- 
nomics only  surveys  full-time,  self-employed  physicians 
under  the  age  of  sixty -five,  while  the  IRS  total  includes 
the  smaller  average  receipts  of  older  physicians  and  of 
hospital  staff  and  faculty  physicians  who  devote  just  a 
fraction  of  their  working  time  to  private  practice. 
Furthermore,  only  if  the  degree  of  underreporting  varied 
significantly  across  states  would  this  factor  impair  the 
validity  of  an  analysis  of  variations  in  expenditures. 

Far  more  serious  is  the  distinct  possibility  that  errors 
in  this  series  are  not  uniform  across  states  but  have  a 
sizable  random  component.  Our  suspicions  on  this  count 
are  based  upon  intertemporal  correlations  of  expendi- 
tures per  capita  across  the  twenty-six  states  for  which 
these  data  are  available  for  1965,  1966,  and  1967.  The 
correlation  coefficient  for  the  1965-66  comparison  is 
0.863,  and  for  1966-67,  0.912. 1 1 While  these  figures  are 
high  enough  to  show  that  there  is  something  systematic 
worth  investigating  in  the  pattern  of  variation  in  1966 
expenditures,  they  compare  unfavorably  with  the 
(weighted)  correlation  coefficients  for  per  capita  dis- 
posable income  in  these  states  from  one  year  to  the 
next:  0.998  for  1965-66  and  0.997  for  1966-67.  Closer 
examination  of  the  official  expenditures  data  reveals 
that  states  with  the  most  extreme  jumps  in  expenditures 
had  parallel  shifts  in  the  number  of  physicians  said  to  be 


1 1 These  correlations  are  weighted  by  1966  state  population. 
The  unweighted  correlations  are  0.760  and  0.824,  respectively. 
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filing  business  income  tax  returns.  These  reported  shifts 
in  the  number  of  physicians  filing  returns  show  virtually 
no  correspondence  to  changes  in  the  number  of  physi- 
cians practicing  in  each  state,  a statistical  series  kept  by 
the  American  Medical  Association.1  2 To  cite  two  of  the 
most  extreme  examples,  the  IRS  figures  show  a gain  of 
45.1  per  cent  from  1966  to  1967  in  the  number  of 
physicians  fihng  returns  in  Wisconsin,  and  a fall  of  25.8 
per  cent  in  the  number  fifing  in  Louisiana.  According  to 
the  AMA,  however,  the  number  of  practicing  physicians 
in  these  two  states  rose  by  1 .2  per  cent  and  2.0  per  cent, 
respectively,  over  this  period.13  It  is  apparent  that 
official  statistics  on  health  care  expenditures  are  in  much 
need  of  improvement.  Changes  in  nationwide  expendi- 
tures totals  over  long  periods  no  doubt  provide  a fairly 
accurate  indication  of  changes  actually  taking  place.  For 
specific  years  or  specific  states,  however,  deficiencies  in 
the  statistical  data  now  constitute  a major  impediment 
to  serious  research. 

Physicians 

The  scope  of  the  market  for  physicians’  services 
relevant  to  our  study  does  not  extend  beyond  the 


1 Simple  regressions  across  states  of  the  annual  change  in 
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bounds  of  private  practice.  As  the  official  expenditures 
series  is  limited  to  physicians’  gross  receipts  from 
self-employment  practice,  so  the  MD  series  we  have 
chosen  (our  source  is  the  American  Medical  Association) 
is  restricted  to  private  practitioners. 

Unlike  the  IRS  count  of  physicians  fifing  business 
income  tax  returns,  the  AMA  data  have  the  conceptual 
advantage  of  including  salaried  physicians  in  private 
practice,  whose  services  go  to  meet  the  same  demand  as 
those  of  the  self-employed  and  whose  contribution  to 
gross  receipts  may  be  considerable.  The  fact  that  the 
AMA  bases  its  count  on  the  results  of  routine  question- 
naires sent  annually  to  all  physicians  while  the  IRS 
estimate  derives  from  a sample  of  physicians  fifing  a 
rather  unpopular  tax  report  makes  the  AMA  series 
superior  from  a statistical  viewpoint.  Also,  as  noted 
above,  the  extreme  instability  of  the  IRS  figures  calls 
into  question  that  data-gathering  process  itself.  Unfortu- 
nately, neither  the  AMA  nor  the  IRS  series  permits  us  to 
calculate  precisely  the  number  of  full-time  equivalent 
physicians  in  private  practice;  the  former  covers  physi- 
cians whose  principal  mode  of  employment  is  private 
practice,  while  the  latter  covers  all  physicians  with  some 
self-employment  income,  no  matter  how  small  a fraction 
of  their  professional  time  is  involved.  On  balance, 
however,  the  AMA  series  probably  more  closely  approx- 
imates the  desired  figure  of  full-time  equivalent  physi- 
cians, since  it  includes  some  but  not  all  part-timers  and 
since  it  is  not  restricted  to  the  self-employed. 


Quantity  and  Average  Price 

Two  of  the  most  important  series,  quantity  of 
service  and  average  price,  are  not  directly  available  and 
must  be  estimated.  The  quantity  series  we  estimate  is  a 
measure  of  “general  practitioner  (G.  P.)  outpatient  visit 
equivalents,”  a fairly  homogeneous  unit  across  states. 
Dividing  expenditures  by  quantity  then  gives  us  an 
implicit  price  series,  which  represents  the  average  price 
of  a G.  P.  outpatient  visit  equivalent. 

The  quantity  series  is  derived  in  the  following  way. 
The  National  Center  for  Health  Statistics  has  published 
data  on  home  and  office  visits  per  capita  for  the  four 
census  regions  in  1966-67  and  for  the  nine  census 
divisions  in  1957-59.  We  assume  an  intraregion  per 
capita  visit  distribution  of  the  1966-67  data  based  on  the 
distribution  that  prevailed  in  the  earlier  period.  The 
resulting  home  and  office  visit  figure  for  each  division  is 
then  attributed  to  each  state  within  that  division. 


Expenditures  for  Physicians’  Services 


Differences  Across  States,  1966 


Next,  the  number  of  hospital  visits  is  estimated  for 
each  state  from  the  number  of  patient  days  spent  in 
nonfederal  short-term  hospitals.  Our  assumption  of  one 
visit  for  each  day  of  stay  is  supported  by  Medical 
Economics,  which  reports  that  the  median  number  of 
hospital  visits  made  by  private  practitioners  in  1966  was 
twenty-two  per  week  and  that  the  median  number  of 
weeks  worked  per  year  was  forty-eight.  If  private 
practitioners  in  the  thirty-three  states  of  our  study 
conformed  to  the  Medical  Economics  medians,  they 
would  have  made  177  million  hospital  visits.  In  fact,  the 
total  number  of  patient  days  in  these  states  was  very 
close  to  this,  185  million.  Combining  these  disparate 
visit  series,  hospital  inpatient  visits  are  given  a weight  of 
1.71  relative  to  home  and  office  visits,  this  being  the 
national  ratio  of  average  charges  for  the  two  categories 
of  visits,  according  to  Department  of  Health,  Education, 
and  Welfare  statistics.14 

A final  adjustment  takes  account  of  the  fact  that  the 
distribution  of  total  visits  between  G.  P.’s  and  specialists 
varies  across  states.  A visit  to  a specialist  is  accorded  a 
weight  of  1 .93  relative  to  a G.  P.  visit,  based  on  the  ratio 
of  average  gross  receipts  per  visit.  In  estimating  the 
percentage  of  total  visits  made  by  specialists  in  each 
state,  we,  of  course,  make  an  allowance  for  the  smaller 
visit  load  of  specialists  (.63  as  many  visits  as  G.  P.’s).15 

There  undoubtedly  are  some  errors  in  the  resulting 
quantity  series  and  the  price  series  derived  from  it,  but 
we  are  not  aware  of  any  systematic  biases.  Some 
confirmation  of  the  validity  of  the  overall  approach  may 
be  found  in  the  fact  that  the  resulting  average  price  for  a 
G.  P.  visit  in  our  series  is  $5.75,  which  is  very  close  to 
the  $5.48  implicit  in  Medical  Economics  data  for  the 
same  year. 

Other  Variables 

All  series  pertaining  to  insurance  are  based  upon 
data  in  the  Source  Book  of  Health  Insurance,  an  annual 
publication  of  the  Health  Insurance  Institute.  The  two 
endogenous  insurance  variables,  BEN*  and  NP,  refer 
only  to  insurance  coverage  for  physicians’  services,  i.e., 
surgical,  regular  medical,  and  a share  of  major  medical. 


1 4 Office  of  Research  and  Statistics,  Social  Security  Adminis- 
tration, U.S.  Department  of  Health,  Education,  and  Welfare, 
“Current  Medicare  Survey  Report,”  Health  Insurance  Statistics, 
CMS-12,  January  27,  1970. 

1 s Both  figures  are  derived  from  survey  data  published  in 
Medical  Economics  (see  Appendix  C). 


The  exogenous  PRM/BEN  variable  pertains  to  all  forms 
of  health  insurance  (physician,  hospital,  and  disability). 

Information  regarding  the  number  of  medical  schools 
in  each  state  (MED  SCLS)  is  taken  from  the  annual 
education  issue  of  the  Journal  of  the  American  Medical 
Association.  BEDS*  represents  the  bed  capacity  of 
short-term,  general,  and  other  special  hospitals,  a series 
made  available  by  the  American  Hospital  Association. 
Figures  on  per  capita  disposable  personal  income  in  each 
state  (INC*)  are  published  in  the  Survey  of  Current 
Business.  The  Statistical  Abstract  of  the  United  States 
provides  data  on  labor  union  membership  (UNION*). 

Summary  statistics  for  all  variables  are  presented  in 
Table  17.  A complete  description  of  the  method 
developed  to  estimate  Q*  and  the  details  of  all  other 
calculations  may  be  found  in  Appendix  C,  which  also 
includes  specific  source  references,  data  tables  listing  the 
most  important  series,  and  a correlation  matrix. 

2.5  Regression  Results 

Table  18  presents  the  results  of  the  second-stage 
regressions.  All  of  the  equations  are  estimated  in 
double-logarithmic  form,  the  estimated  coefficients  thus 
representing  elasticities.1  6 To  avoid  problems  of  hetero- 
scedasticity,  each  observation  is  weighted  by  the  square 
root  of  the  state’s  population.1 7 In  computing  the  t 
statistics  for  each  variable,  we  have  made  those  adjust- 
ments appropriate  for  two-stage  estimation.1 8 


1 6 The  one  exception  applies  to  MED  SCLS,  which  is  phrased 
as  a Unear  variable  because  it  sometimes  takes  on  the  value  zero. 

1 7Plots  of  the  residuals  from  unweighted  regressions  demon- 
strate an  inverse  relationship  between  population  and  the  size  of 
the  unexplained  residual. 

l*t  statistics  are  ordinarily  obtained  by  dividing  each 
coefficient  by  its  standard  error,  but  this  procedure  is  not  vahd 
when  the  predicted  values  of  endogenous  variables  appear  on  the 
right-hand  side  of  an  equation.  In  such  cases  the  foUowing 
adjustment  is  necessary:  (1)  Recompute  the  residuals  for  each 
observation  by  applying  the  estimated  second-stage  regression 
coefficients  to  the  actual  values  of  the  included  endogenous 
variables.  (2)  Obtain  the  ratio  of  the  sum  of  squared  residuals 
from  the  recomputed  equation  to  the  sum  of  squared  residuals 
from  the  estimated  regression.  (3)  Multiply  each  of  the  original  t 
statistics  for  a particular  regression  equation  by  this  factor 
(which  may  be  equal  to,  greater  than,  or  less  than,  1.0)  in  order 
to  arrive  at  a set  of  adjusted  t statistics  applicable  to  the 
second-stage  regression.  We  are  most  grateful  to  Christopher 
Sims  for  bringing  this  to  our  attention. 
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Each  observation  weighted  by  square  root  of  population  of  state. 
G.  P.  outpatient  visits  equivalents. 

Total  of  six  sample  years. 
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TABLE  18 

Results  of  Weighted,  Logarithmic  Regressions,  Second  Stage,  Interstate  Model,  1966  (N=33) 


Equation 

R2 

INC* 

A 

AP 

A 

NP 

A 

BEN* 

A 

MD* 

BEDS* 

Part  A:  Q*  (Quantity  per  Capita) 

A.  1 .... 

.515 

0.4 12b 
(5.92) 

A. 2 .... 

.578 

0.5  71 b 
(9.25) 

-0.290b 

(-3.58) 

A.  3 .... 

.588 

0.269 

(1.64) 

-0.2053 

(-2.25) 

0.177 

(1.99) 

A. 4 .... 

.585 

-0.104 

(-1.65) 

0.313b 

(9.97) 

A.5  .... 

.566 

0.449b 

(9.94) 

-0.15  3b 
(-3.24) 

A. 6 .... 

.732 

0.1 99a 
(2.54) 

-0.356b 

(-5.28) 

0.388b 

(6.28) 

A. 7 .... 

.727 

0.042 

(0.61) 

-0.200b 

(-5.55) 

0.397b 

(6.90) 

A .8  .... 

.735 

-0.201b 

(-5.63) 

0.4  28b 
(15.10) 

A.9  .... 

.715 

-0.297b 

(-4.16) 

0.5  07b 
(11.22) 

A. 10 . . . . 

.746 

-0.059 

(-0.69) 

0.35  9b 
(7.34) 

0.193 

(1.95) 

A. 11 . . . . 

.752 

0.335b 

(12.01) 

0.25  2b 
(6.06) 

Equation 

R 2 

MED  SCLSc 

INC* 

A 

AP 

BEDS* 

A 

Q/MD 

B.l  .... 

.521 

PartB:  MD*  (Physicians per  100,000  Population) 

0.05  9b 
(5.99) 

B.2  .... 

.754 

0.036b 

(4.37) 

0.75  0b 
(5.51) 

B.3  .... 

.731 

0.05  0b 
(8.46) 

0.8  28b 
(6.40) 

B.4  .... 

.509 

0.06  lb 
(5.63) 

-0.107 

(-0.48) 

B.5  

.775 

0.040b 

(4.16) 

0.4  90a 
(2.21) 

0.419 

(1.64) 

B.6  .... 

.784 

0.036b 

re  *A\ 

0.071 

ACi\ 

1.05  2b 

( A 

0.492b 

(1 

(Continued) 
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TABLE  18-Concluded 


Equation 

K1 

MED  SCLSc 

INC* 

A 

AP 

BEDS* 

A 

Q/MD 

Part  B:  MD*  (Physicians 

per  100,000  Population)-Continued 

B.7 

.791 

0.03  7b 

1.144b 

0.5  5 0b 

(10.34) 

(14.64) 

(7.04) 

B.8 

.755 

0.039b 

0.75  9b 

-0.161 

(4.47) 

(5.57) 

(-1.02) 

B.9 

.783 

0.032 

0.994 

0.5  28a 

-0.199 

(0.69) 

(0.71) 

(2.35) 

(-0.11) 

B.10 

.776 

0.027 

0.080 

0.752 

0.443 

-0.382 

(0.36) 

(0.27) 

(0.31) 

(0.92) 

(-0.13) 

A 

A 

Equation 

R 1 

AP 

BEDS* 

MD 

Part  C:  Q/MD  (Quantity  per  Physician) 

C.l 

.420 

-0.8  28  b 

(-3.84) 

C.2 

.603 

-0.6  22b 

(-3.25) 

C.3 

.622 

-0.297 

-0.494 

(-0.57) 

(-1.50) 

C.4 

.622 

0.012 

0.259 

-0.672 

(0.01) 

(0.39) 

(-1.21) 

C.5 

.635 

0.252 

-0.665  b 

(0.71) 

(-2.80) 

Equation 

R2 

INC* 

UNION* 

PRM/BEN 

A 

AP 

A 

Q* 

Part  D:  BEN*  (Physician  Insurance  Benefits  per  Capita) 

D.l 

.735 

1.442b 

(9.47) 

D.2 

.812 

0.761b 

0.254b 

(3.39) 

(3.70) 

D.3 

.819 

1.465b 

-1.5  76b 

-0.739b 

(10.89) 

(-5.04) 

(-4.26) 

D.4 

.754 

1.270b 

-0.259 

0.761 

(3.62) 

(-0.93) 

(1.43) 

D.5 

.814 

1.605b 

-1.691b 

-0.8  38b 

-0.277 

(6.66) 

(-5.04) 

(-3.87) 

(-0.68) 

D.6 

.823 

1.060b 

0.130 

-1.1 16a 

-0.430 

(3.28) 

(1.48) 

(-2.22) 

(-1.42) 

D.7 

.820 

0.513 

0.201 

-0.596 

-0.030 

0.634 

(0.77) 

(1.82) 

(-0.82) 

(-0.06) 

(0.91) 

Note:  Adjusted  t statistics  appear  in  parentheses. 

a Significant  at  .05  level.  ^Significant  at  .01  level.  c Linear  variable. 
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Part  A:  Demand  (Q*) 

Income.  Estimates  of  the  income  elasticity  of  de- 
mand vary  over  a wide  range  (0.04  to  0.57),  but, 
taken  together,  the  equations  support  the  findings  of 
previous  investigators  that  physicians’  services  are  con- 
sidered to  be  very  much  of  a necessity,  with  an  income 
elasticity  substantially  below  1 .0.  Our  results  correspond 
particularly  closely  with  those  of  Andersen  and  Benham 
[4] , even  though  the  units  of  observation  are  quite 
different  (1966  state  averages  in  one  instance,  1964 
family  units  in  the  other).19  Simple  regressions  with 
income  as  the  sole  independent  variable  produce  elastici- 
ties of  0.41  and  0.31,  respectively,  both  coefficients 
significant  at  the  0.01  level.  The  results  for  multiple 
regressions  are  also  similar.  In  our  more  successful 
demand  equations  (A.6-A.11)  we  observe  considerably 
lower  and  much  less  significant  income  coefficients 
(0.20  in  A.6,  0.04  in  A.7),  when  indeed  income  appears 
at  all.  Andersen  and  Benham  report  a statistically 
insignificant  income  elasticity  of  0.01  in  multiple  regres- 
sion.20 

It  should,  of  course,  be  stressed  that  all  of  these 
values  refer  to  the  responsiveness  of  quantity— not  of 
expenditures— to  changes  in  income.  The  difference 
between  the  two  is  not  trivial,  given  the  tendency  of  AP 
to  rise  with  income.  A simple  regression  with  per  capita 
expenditures  as  the  dependent  variable  yields  an  income 
coefficient  of  0.96. 

One  factor  that  might  possibly  contribute  to  the  very 
low  income  elasticity  of  demand  is  the  high  correlation 
of  income  with  earnings,  which,  in  turn,  is  a good 
indication  of  the  price  of  time.  Physicians’  services  are 
usually  time-intensive,  and  this  means  that  they  are  more 
costly  to  those  with  high  earnings.  Had  we  estimated  the 
effect  of  income  with  earnings  held  constant,  it  is  likely 


1 9 Andersen  and  Benham,  in  their  calculations  for  physician 
use,  employ  an  estimate  of  “permanent  income”  as  the 
independent  variable  rather  than  measured  income,  but  this  does 
not  imply  incomparability  with  our  results  since  the  transitory 
component  of  income  is  largely  eliminated  by  using  grouped 
data. 

20  Other  demand  elasticities  reported  in  the  literature  are 
0.62  and  0.21,  respectively,  in  Feldstein  [17]  and  Fein  [15]. 
The  elasticity  implicit  in  Fein’s  book  was  computed  by  Herbert 
Klarman  [27] . 
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that  a higher  elasticity  would  result.21  Unfortunately, 
the  requisite  state  data  are  not  available. 

Chart  4 

Ratio  of  Number  of  Physician  Visits  by  Persons  with  Family 
Income  Greater  than  $10,000  to  Visits  by  Persons  with 
Family  Income  Less  than  $3,000,  by  Age  and  Sex,  1966-67 


Mono 


Age  groups 


Source:  U.S.  Department  of  Health,  Education,  and  Welfare, 
"Volume  of  Physician  Visits,  United  States,  July  1966-June 

1967, "  Vital  and  Health  Statistics.  Series  10,  No.  49,  November 

1968,  p.  19. 

The  importance  of  the  earnings  factor  can  be  appreci- 
ated from  Chart  4,  which  shows,  for  various  age  and  sex 
classes,  the  1966  ratio  of  per  capita  physician  visits  made 
by  persons  with  family  incomes  over  $10,000  to  those 
made  by  persons  with  family  incomes  under  $3,000. 


2 1 Morris  Silver  postulates  a positive  relationship  between 
earnings  and  expenditures  for  physicians’  services,  and  his  results 
bear  this  out  [40] . But  such  a finding  can  be  readily  explained 
by  the  close  association  between  earnings  and  price.  It  does  not 
necessarily  contradict  our  view  that  high  earnings  have  a negative 
impact  on  the  quantity  component  of  expenditures. 
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Both  sexes  under  the  age  of  fourteen  display  very  high 
visit-relatives;  the  same  holds  true  for  males  aged 
sixty-five  and  over.  In  essence,  earnings  are  held  nearly 
constant  (at  approximately  zero)  as  family  income  rises 
for  these  groups,  allowing  us  to  observe  the  effect  on 
demand  of  income  alone.  The  implicit  income  elasticities 
of  demand  are  still  less  than  1.0,  but  hardly  negligible. 
By  contrast,  income  exerts  no  systematic  influence  upon 
visits  of  persons  aged  fifteen  to  sixty-four;  the  positive 
effect  of  income  on  demand,  we  believe,  is  nullified  by 
the  negative  effect  of  earnings  (i.e.,  the  price  of  time). 
Also  in  accord  with  our  expectations  is  the  fact  that 
among  the  twenty-five  to  sixty-four  age  group,  where 
male  labor-force  participation  rates  are  roughly  twice  as 
large  as  those  for  females,  income  exerts  somewhat  more 
of  an  influence  on  visits  by  females  than  visits  by  males. 
Indeed,  only  two  of  the  eighteen  age-sex  categories 
behave  in  a contrary  fashion  to  what  we  would  expect 
under  our  hypothesis  if  it  were  the  sole  means  of 
explaining  age-sex  differences  in  the  effect  of  income  on 
demand.22 

Omission  of  quality  differences  from  our  quantity 
measure  may  also  be  exerting  a downward  bias  on  the 
estimated  income  elasticity,  but  the  nature  of  medical 
education  in  this  country  (all  recognized  schools  must 
have  AMA  accreditation,  and  National  Board  Examina- 
tions are  increasingly  employed  as  a state  licensure 
requirement)  makes  it  unlikely  that  state-to-state  quality 
differences  among  physicians  are  an  important  factor. 
On  balance,  we  believe  that  variations  in  earnings,  on  the 
one  hand,  and  patients’  belief  in  the  essential  nature  of 
physicians’  services,  on  the  other,  are  responsible  for  the 
low  income  elasticity  of  demand.23 

We  should  emphasize  that  problems  of  multicollin- 
earity  prevent  any  firm  conclusions  regarding  the  exact 
magnitude  of  the  income  coefficient.  Thus,  our  income 
elasticities  are  consistently  larger  and  generally  more 
significant  in  the  equations  that  do  not  consider  MD*  as 
a variable  than  in  those  that  do.  The  great  improvement 
in  explanatory  power  which  results  with  the  introduc- 
tion of  MD*  (A.6  versus  A.2,  A.7  versus  A. 5)  and  the 


22  Visit-relatives  for  women  sixty-five  to  seventy-five  and 
seventy-five  and  over  rise  rapidly,  as  predicted,  over  low  income 
classes,  but  then  fall  even  more  steeply,  for  some  unknown 
reason,  over  high  income  classes. 

23This  is  not  to  say  that  all,  or  even  most,  physicians’ 
services  are  technically  essential  for  health.  To  believe  in  their 
efficacy  is. sufficient  to  make  the  average  individual  treat  them  as 
a necessity  in  his  budget. 


consistently  high  t statistic  attaching  to  the  physician 
variable  lend  credence  to  the  latter  specification.  It  is 
clear  that,  of  the  two  variables,  MD*  is  dominant,  with 
income  playing  a comparatively  minor  role.  These 
qualifications  notwithstanding,  there  is  nothing  in  these 
equations-regardless  of  what  combination  of  variables 
we  consider— to  suggest  an  income  elasticity  even  ap- 
proaching 1 .0.  All  of  the  evidence  indicates  that  the 
demand  for  physicians’  services  is  quite  income-inelastic, 
though  precisely  to  what  degree  we  cannot  accurately 
say. 

Price  and  Insurance.  The  price  elasticity  of  de- 
mand for  physicians’  services  appears  to  be  unusually 
low.  None  of  the  equations  reported  in  Table  18. A 
show  AP  or  NP  coefficients  exceeding  (in  absolute  value) 
-0.36.  The  t statistics  on  the  price  variables  indicate  that 
a high  degree  of  confidence  can  be  placed  in  this  finding. 
Our  result  parallels  Paul  Feldstein’s  finding  [17]  of  a 
low  demand  price  elasticity  of  -0.19,  also  significantly 
different  from  zero.24 

There  are  three  principal  explanations  for  the  relative 
insensitivity  of  demand  to  changes  in  price.  First,  it 
should  be  remembered  that  the  demand  for  physicians’ 
services  is  derived  from  the  consumer’s  demand  for 
health.  Michael  Grossman  has  estimated  the  price  elastic- 
ity of  demand  for  health  at  -0.5  [22] , which  seems 
reasonable,  given  the  absence  of  any  close  substitutes  for 
health.  The  price  elasticity  of  demand  for  a derived 
input  must  be  lower  than  for  the  final  commodity  unless 
there  are  important  possibilities  of  substitution  with 
other  inputs.  This  leads  to  the  second  explanation, 
namely,  that  there  are  many  legal  and  psychological 
barriers  against  the  substitution  of  persons  without  the 
M.D.  degree  in  the  physicians’s  role,  even  though  such 
persons  might  be  good  substitutes  in  a technical  sense. 
Similarly,  there  are  many  factors  other  than  medical 
manpower  that  contribute  to  the  individual’s  production 
of  health,  including  diet,  housing,  recreation,  and  educa- 
tion. These  may,  in  fact,  be  excellent  alternatives  to 
physicians’  services  in  the  long  run,  but  may  not  be  so 
regarded  by  the  patient.25 

Finally,  it  should  be  noted  that  the  price  paid  is  only 
part  of  the  total  cost  of  physicians’  services  to  the 


24  Feldstein’s  study  pertained  to  physician  visits  by  families 
in  1953. 

2 5 The  same  argument  can  be  made  with  regard  to  “negative 
inputs”  in  the  production  of  health,  including  such  consumption 
items  as  tobacco,  alcohol,  narcotics,  and  (occasionally)  motor 
vehicles. 
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patient.  In  addition  to  possible  inconvenience,  the 
patient  must  reckon  with  costs  of  transportation  and, 
more  important,  time  spent  in  travel,  waiting,  and  during 
the  visit  itself.  These  indirect  costs  (IC)  vary  greatly 
from  individual  to  individual,  though  in  general  we 
would  expect  a positive  association  between  them  and 
the  direct  cost  of  a visit  (AP)  because  IC  is  closely 
dependent  upon  the  price  of  time,  AP  varies  with 
income,  and  both  income  and  the  price  of  time  are 
highly  correlated  with  earnings.  In  the  event  that  IC  and 
AP  are  perfectly  correlated,  variations  in  AP  are  exactly 
proportional  to  variations  in  the  total  price  of  a visit  and 
the  AP  coefficients  we  estimate  are  not  biased,  despite 
the  omission  of  an  IC  variable.  If,  however,  IC  tends  to 
rise  faster  than  AP,  we  are  underestimating  the  true 
interstate  variation  in  price  and  thereby  overestimating 
the  price  elasticity  of  demand,  and  vice  versa.  The 
direction  of  possible  bias  from  this  source  is  not 
ascertainable. 

The  relevance  of  insurance  to  demand  is  tested  in  two 
ways.  We  first  investigate  the  role  of  insurance  using  the 
BEN*  variable.  Unfortunately,  strong  multicollinearity 
between  income  and  benefits  prevents  any  conclusions 
on  this  score.  The  R2  is  essentially  unchanged,  whether 
we  employ  income,  benefits,  or  both  in  the  demand 
regression  (A.2-A.4);  while  either  variable  alone  is  highly 
significant,  both  show  much  lower  t values  when  they 
appear  jointly.  It  is  impossible  to  infer  how  much  of  the 
observed  variation  in  Q*  is  attributable  to  each  of  these 
variables,  or  what  the  true  coefficients  of  each  are. 

NP  is  superior  to  BEN*  as  a measure  of  insurance 
because  of  its  much  smaller  correlation  with  INC*  (0.14 
versus  0.86).  Using  NP  we  may  consider  all  economic 
influences  on  demand  simultaneously  (i.e.,  income, 
average  price,  and  insurance,  the  latter  two  embodied  in 
the  NP  variable).  With  insurance  thus  accounted  for,  we 
observe  a somewhat  smaller  but  still  very  significant 
income  elasticity  as  compared  to  the  case  of  income  and 
average  price  considered  alone  (A. 5 versus  A. 2).  The 
high  correlation  between  AP  and  NP  nonetheless  compli- 
cates the  critical  judgment  as  to  whether  insurance  per  se 
is  important  to  demand.  In  some  instances  AP  is  the 
stronger  variable  (A.6  versus  A. 5),  while  in  others  the 
situation  is  reversed  and  NP  is  stronger  (A.8  versus  A.9). 
But  in  any  case,  the  price  elasticity  of  demand  is  not 
much  affected  by  the  choice  between  these  two  price 
variables. 

What  we  can  say  with  assurance  concerning  the  role 
of  insurance  in  demand  is  that  the  elasticity  of  Q*  with 


respect  to  BEN*  is,  at  most,  fairly  low.  That  is,  even 
under  the  extreme  assumption  that  INC*  is  of  no  real 
importance  in  this  relation,  the  elasticity  with  respect  to 
BEN*  is  only  0.31 . The  very  large  t statistic  on  BEN*  in 
A.4  indicates  not  only  that  this  coefficient  is  signifi- 
cantly greater  than  0,  but  also  that  it  is  significantly  less 
than  0.4.  Such  a finding  is  not  in  line  with  our  prior 
notions  concerning  the  effect  of  insurance,  despite  the 
fact  that  in  at  least  one  instance  comparable  findings 
have  been  reported  in  the  literature.26  Some  discussion 
of  possible  explanations  is,  therefore,  in  order. 

First,  the  prevailing  impression  about  insurance  is 
that  it  induces  higher  utilization  by  lowering  the  price 
faced  by  the  consumer.  Yet  if  this  is  the  mechanism 
through  which  insurance  operates  on  demand,  and  if 
demand  is  price-inelastic,  as  we  have  found  the  case 
to  be,  it  is  to  be  expected  that  demand  will  also  be 
insurance-inelastic.  For  example,  if  benefits  initially 
reimburse  40  per  cent  of  average  price,  a 1 per  cent  rise 
in  BEN*  will  produce  a 0.67  per  cent  fall  in  NP  (from 
0.60  AP  to  0.596  AP).  With  a (net)  price  elasticity  of 
-0.20,  this  will  result  in  only  a 0.13  per  cent  rise  in  Q* 
(close  to  the  0.18  rise  shown  by  A.3).  On  the  other 
hand,  if  demand  were  highly  responsive  to  price  changes, 
say  with  an  elasticity  of-1 .5,  the  same  1 per  cent  rise  in 
BEN*  would  call  forth  a 1.00  per  cent  rise  in  Q*.  It 
should  be  noted  that  we  would  expect  the  effect  of 
insurance  on  demand  to  be  greater  among  persons  with  a 
very  low  or  negligible  price  of  time  (the  young,  the 
elderly,  the  unemployed),  because  incremental  insurance 
benefits  for  them  result  in  a much  larger  percentage 
change  in  the  full  price  of  a visit. 

A second  factor  is  that  private  insurance  for  physi- 
cians’ services  is  usually  heavily  biased  toward  coverage 
of  relatively  nondiscretionary  care.  Surgical  procedures 
and  in-hospital  care  are  far  more  likely  to  be  reimbursed 
than  routine  office  visits  or  preventive  services  [34] ; This 
restriction  in  coverage  may  greatly  reduce  the  impact  of 
insurance  relative  to  what  it  might  have  been. 

Physicians.  The  highly  significant  role  of  MD*  in 
the  demand  equation  requires  some  discussion.  It 
cannot  be  attributed  to  a supply-induced  fall  in  the 


2 6 Paul  Feldstein  [17]  uses  an  insurance  variable  (the  ratio  of 
benefits  to  expenditures)  in  his  demand  analysis.  Contrary  to  his 
expectations,  the  elasticity  is  negative,  though  insignificant. 
Regrettably,  no  discussion  of  this  finding  appears  in  the  text. 
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physician’s  fee  because  price  (AP  or  NP)  is  already  held 
constant.  Rather,  it  seems  to  be  the  result  of  the 
following  forces. 

First,  an  increase  in  MD*  is  likely  to  reduce  the 
average  distance  separating  patient  and  physician,  as  well 
as  the  average  waiting  time.  The  consequent  saving  in 
time  and  transportation  expense  lowers  the  total  cost  of 
a visit  to  the  patient  even  if  fees  are  held  constant.  Given 
a low  price  elasticity  of  demand,  however,  this  factor 
alone  is  insufficient  to  account  for  the  magnitude  of  the 
MD*  coefficient. 

A second  possibility  is  that  physicians  themselves 
inflate  demand  whenever  the  supply  of  medical  man- 
power is  relatively  slack.  This  thesis  is  put  forth 
persuasively  by  Eh  Ginzberg:  “. . . the  supply  of  medical 
resources  has  thus  far  effectively  generated  its  own 
demand. . . . Much  unnecessary  surgery  continues  to  be 
performed. . . . There  is  substantial  overdoctoring  for  a 
host  of  diseases,  including,  in  particular,  infections  of 
the  upper  respiratory  tract. . . . [physicians]  usually 
have  wide  margins  of  discretion  about  whether  to 
recommend  that  a patient  return  to  the  office  for  one  or 
more  follow-up  visits  [21] .” 

A supply-induced  demand  change  is  fully  sufficient  as 
an  explanation  for  the  role  of  MD*  in  the  Q*  equations 
of  Table  18.A;  if  verified,  its  implications  for  policy  are 
profound.  Evidence  that  the  additional  physicians’  serv- 
ices provided  under  loose  supply  conditions  are,  in  fact, 
of  a marginal  nature  is  presented  in  the  discussion  of  the 
effect  of  physicians’  services  on  health  in  section  2.6. 
This  much  is  to  be  expected  if,  as  Ginzberg  also  suggests, 
physicians  gravitate  towards  the  more  serious  cases  as 
their  supply  becomes  taut. 

A third  possible  explanation  for  the  importance  of 
MD*  is  the  existence  of  permanent  excess  demand  for 
physicians’  services.  This  is  the  thesis  advanced  by 
Martin  Feldstein  [16] , whose  time  series  analysis  of  this 
market  yielded  positive  demand  price  elasticities  (as  high 
as  1.67),  inconsistent  with  an  equilibrium  hypothesis. 
Feldstein ’s  negative  and  significant  insurance  elasticities 
and  his  occasionally  negative  income  elasticities  are 
likewise  inexplicable  under  normal  market  conditions.  In 
our  view,  a much  simpler  interpretation  of  Feldstein’s 
results  is  the  failure  to  take  account  of  technological 
change,  which  shifted  the  demand  curve  to  the  right  over 
time,  and  not  at  a constant  rate.  Since  the  cross-section 
regressions,  which  essentially  hold  technology  constant, 


are  readily  interpretable  under  the  assumption  of  market 
equilibrium,  we  see  no  reason  to  substitute  either  here  or 
in  the  time  series  the  less  defensible  explanation  of 
permanent  excess  demand. 

Hospital  Bed  Supply.  Introducing  BEDS*  into  any 
of  the  demand  equations  discussed  above  seriously 
affects  the  conclusions  to  be  drawn  regarding  price 
(either  AP  or  NP).  A. 10  is  illustrative:  The  price 
coefficient  approaches  zero  (in  some  equations  it  actu- 
ally becomes  positive)  and  the  variable  loses  all  statistical 
significance.  Indeed,  the  “best”  demand  equations,  in 
terms  of  sheer  explanatory  power  (/?2),  is  one  in  which 
price,  income,  and  insurance  have  all  been  dropped  and 
only  MD*  and  BEDS*  appear  (A.l  1). 

Accepting  the  results  of  A.ll  on  face  value  may 
nonetheless  be  seriously  misleading.  To  be  sure,  a 
rationale  is  advanced  here  in  support  of  a causal 
relationship  running  from  bed  supply  to  demand  for 
physicians’  services.  That  is,  the  services  of  hospitals  and 
of  physicians  are  in  many  ways  a joint  consumption 
item,  and  thus  an  increase  in  the  former  serving  to  meet 
a backlog  in  its  demand  will  permit  an  expanded 
consumption  of  physicians’  services,  desired  but  tech- 
nically unfeasible  previously  due  to  the  unavailability  of 
the  requisite  hospital  facilities.  Beyond  this,  if  the 
frequent  allegation  is  true  that  the  supply  of  hospital 
beds  tends  to  create  its  own  demand,  it  follows  that  any 
increase  in  BEDS*,  even  if  wholly  unrelated  to  the 
prevailing  demand  for  hospitalization,  will  (indirectly) 
raise  Q*  as  well. 

The  trouble  with  this  explanation  for  the  role  of 
BEDS*  in  the  Q*  equation  is  that  it  takes  no  account  of 
the  fact  that  the  relationship  between  these  two  vari- 
ables is  inherently  biased  by  the  very  method  used  to 
construct  Q*.  Hospital  days  per  capita  comprise  one  of 
the  three  components  of  the  quantity  series,  and  because 
there  is  so  little  interstate  variation  in  occupancy  rates, 
days  are  almost  entirely  proportional  to  bed  capacity.  In 
our  judgment,  BEDS*  is  probably  significant  in  the  Q* 
equation  not  so  much  because  it  bears  a causal  relation- 
ship to  the  dependent  variable  but  rather  because  of  the 
statistical  dependence  of  Q*  upon  BEDS*.  Equations  in 
section  A that  do  not  include  BEDS*  are  probably  more 
accurate  indications  of  the  true  determinants  of  demand 
for  this  reason. 
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Medical  schools,  price,  hospital  bed  supply,  and 
per  capita  income  are  the  principal  factors  influencing 
physicians’  locational  decisions  (Table  18. B).  Collin- 
earity  among  the  last  three  of  these  variables  makes  it 
difficult  to  determine  precisely  the  specific  effect  of 
each,  but  the  four  together  account  for  about  78  per 
cent  of  the  variation  in  MD*. 

The  role  of  the  medical  school  in  physician  location  is 
twofold.  As  a center  of  education  it  draws  doctors-to-be 
to  the  state,  and  its  affiliated  hospitals  attract  interns 
and  residents.  Professional  contacts  are  established,  and 
young  families  take  root.  As  a major  medical  center,  it 
generally  promises  superior  staff  and  facilities  in  its 
teaching  hospitals.  Regardless  of  where  they  trained, 
physicians  may  find  it  advantageous  to  have  such  a 
complex  within  close  proximity  of  their  practice,  for  it 
allows  them  to  arrange  referrals  and  consultations  while 
maintaining  contact  with  the  patient.  Our  estimated 
coefficient,  highly  significant  in  all  but  two  cases, 
indicates  that  on  the  average  one  additional  medical 
school  in  a state  raises  the  number  of  physicians 
practicing  there  by  about  4 per  cent. 

A glance  at  equations  B.2-B.8  makes  apparent  the 
presence  of  collinearity  among  the  three  other  important 
location  variables.  Price  is  highly  significant,  with  coef- 
ficients ranging  from  0.83  to  1.14,  in  those  equations 
where  it  appears  alone  with  MED  SCLS  or  where  BEDS* 
is  also  present  (B.3,  B.6,  B.7),  but  with  BEDS*  dropped 
and  INC*  retained,  the  price  coefficient  falls  consider- 
ably and  loses  its  significance  (B.5).  In  like  fashion, 
INC*  is  a significant  variable,  with  an  elasticity  of  0.49 
to  0.76,  when  it  appears  alone  with  MED  SCLS  or  in 
conjunction  with  either  AP  or  BEDS*  (B.2,  B.5,  B.8), 
but  both  its  coefficient  and  its  adjusted  t statistic 
plummet  when  all  four  variables  enter  the  equation 
(B.6).  Similarly,  BEDS*  is  significant  if,  and  only  if,  AP 
also  appears  in  the  equation  (B.6  and  B.7,  but  not  B.4  or 
B.8).  It  is  with  caution,  therefore,  that  we  proceed  to  a 
discussion  of  these  results. 


Our  average  price  measure  is  clearly  superior  as  a 
supply  variable  in  this  context  to  physician  gross 
income,  the  monetary  incentive  variable  employed  by 
Benham,  Maurizi,  and  Reder  [7] . In  their  analysis  the 
two-stage  least  squares  method  was  utilized  to  estimate 
demand  and  supply  equations  for  the  number  of 


physicians  in  each  state  in  1950,  but,  while  physician 
income  had  a positive  sign  in  the  supply  equation,  it  was 
not  statistically  significant.  This  is  as  expected:  business 
receipts  are  positively  related  to  workload  as  well  as  to 
price,  and  it  is  surely  unreasonable  to  expect  doctors  to 
be  attracted  to  states  where  they  can  anticipate  little 
leisure  time.  If  anything,  the  opposite  hypothesis  merits 
consideration,  and  we  investigate  this  possibility.  Unlike 
the  demand  equations,  where  there  was  some  question 
regarding  the  specification  of  the  relevent  price  variable 
itself  (AP  or  NP),  AP  is  obviously  the  correct  choice  in 
this  case,  since  it  matters  little,  if  at  all,  to  the  supplier 
of  services  who  is  paying  the  bills  he  sends  out. 

INC*  serves  in  the  physician  supply  equation  as  a 
general  taste  variable  rather  than  as  an  indication  of 
financial  inducements  to  settlement,  since  price  is  also 
held  constant.  As  predicted,  the  life  style  available  in 
high -income  states  does  appear  to  exercise  some  influ- 
ence over  the  location  of  physicians.2  7 Hospital  bed 
supply— which  is  probably  a proxy  in  a more  general 
sense  for  the  whole  range  of  medical  facilities  and 
auxiliary  personnel— also  appears  to  be  an  important 
nonpecuniary  consideration  in  physicians’  location  deci- 
sions. 

No  support  is  found  for  the  view  that  physicians 
actually  shun  states  where  the  average  physician  work- 
load is  high.  The  endogenous  Q/MD  variable  bears  the 
anticipated  negative  sign  but  never  approaches  signifi- 
cance, and  its  inclusion,  in  fact,  only  serves  to  reduce  the 
adjusted  R 2 of  the  regression  (B.9  versus  B.7,  B.10 
versus  B.6).  That  certain  areas,  both  rural  and  urban 


2 7 Because  the  total  number  of  practicing  physicians  in  the 
country  (MDf)  is  constant  in  cross-section,  an  analysis  such  as 
this  can  only  throw  light  on  the  reasons  for  geographic  variation 
in  this  total.  Given  the  presence  of  substantial  barriers  to  entry 
into  medicine,  it  is  wholly  unwarranted  to  conclude  that  the 
same  behavioral  patterns  observed  for  physicians  in  cross-section 
will  also  apply  over  time  in  the  determination  of  MDf.  In  all 
probability,  a proportional  change  in  INC*  across  all  states 
would  have  no  effect  on  MD,  or  on  the  particular  state  levels  of 
MD*(f.  It  follows  that  only  variations  in  relative  income  are 
potentially  influential  in  determining  the  geographic  distribution 
of  a given  number  of  physicians.  The  relative  attractiveness  of  a 

INC,* 

state  is  best  represented  by  — — . , where  the  denominator 

INC* 

represents  mean  per  capita  income  for  the  sample.  Replacing  our 
INC*  variables  with  this  relative  income  measure  would  have  no 
effect  on  the  estimated  elasticities  because  the  corresponding 
values  of  both  variables  are  proportional  in  any  one  year.  But  it 
is  best  kept  in  mind  that  the  INC*  variable  of  Table  18.B  should 
only  be  interpreted  in  a relative  sense. 
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ghetto,  are  unpopular  with  physicians  is  indisputable, 
but  fear  of  overwork  does  not  appear  to  be  a factor  in 
their  judgment. 

Part  C:  Quantity  per  Physician  (Q/MD) 

The  number  of  physicians  per  capita  is  the  only 
variable  tested  that  clearly  has  a significant  impact  on 
physician  productivity.  It  alone  accounts  for  60  per  cent 
of  the  variation  in  Q/MD.  The  coefficient  of  the  Mb* 
variable  indicates  that  about  two-thirds  of  the  incre- 
mental supply  of  physicians’  services  that  might  be 
expected  to  ensue  with  an  increase  in  the  number  of 
physicians  practicing  in  a state  will  be  effectively 
nullified  by  a reduction  in  output  of  the  average 
practitioner.  These  results  suggest  that  increases  in  the 
number  of  physicians  in  a state,  whether  resulting  from 
shifts  in  distribution  or  expansion  of  the  total  stock, 
may  actually  result  in  higher  prices  for  physicians’ 
services.  According  to  the  regressions,  a 10  per  cent  rise 
in  MD*  will  lead  to  a 4 per  cent  rise  in  demand  as  the 
new  physicians  create  a market  for  their  services,  but 
the  supply  of  services  may  rise  by  as  little  as  3 1/3  per 
cent  once  resident  doctors  have  adjusted  to  the  de- 
creased urgency  of  unattended  cases  and  opted  for  a 
reduction  in  their  activity. 

The  price  elasticity  of  supply  per  physician  is 
probably  low.  Only  a very  small  degree  of  confidence 
can  attach  to  the  initial  finding  of  a negative  price 
elasticity.  Some  collinearity  between  AP  and  MD*  is 
present,  as  demonstrated  by  the  reduced  t statistic  of 
each  when  they  appear  jointly  (C.l  and  C.2  versus  C.3); 
although  C.3,  with  price  included,  is  superior  to  C.2, 
C.4  is  inferior  to  C.5.  These  results  are  not  unlike  those 
reported  by  Martin  Feldstein  [16]:  price  coefficients  in 
his  supply-per-physician  equations  range  from  -0.28  to 
-1.91,  with  only  the  higher  (absolute)  values  achieving 
significance  at  the  5 per  cent  level.  In  any  case,  we  find 
no  support  for  the  hypothesis  that  higher  prices  induce 
additional  services  from  physicians  already  located  in  a 
state. 

Adding  BEDS*  to  the  productivity  equation  with 
only  MD*  in  it  increases  the  explanatory  power  by  a fair 
amount  (C.5  versus  C.2),  but  the  BEDS*  coefficient  is 
statistically  insignificant  and  of  a low  magnitude. 

Part  D:  Insurance  (BEN*) 

The  purchase  of  physician  insurance  by  consumers, 
as  distinct  from  physician  care  itself,  appears  to  be 


very  sensitive  to  variations  in  personal  income.  We 
find  elasticities  ranging  from  0.76  to  1.61,  and  in  all 
cases  but  one  they  are  significant  at  the  1 per  cent  level 
(the  exception  is  D.7,  where  the  simultaneous  presence 
of  so  many  independent  variables  cancels  the  signifi- 
cance of  each  arid  also  lowers  the  INC*  elasticity). 

Three  other  hypotheses  are  investigated  relating  to 
the  determinants  of  BEN*.  Again,  because  of  high 
correlations  among  the  independent  variables,  we  test 
these  theories  one  at  a time  before  assessing  their  effects 
in  combination. 

The  degree  of  unionization  has  a small  but  important 
effect  on  BEN* , raising  the  R 2 from  0.74  in  D.  1 to  0.8 1 
in  D.2.  This  conclusion  is  weakened  when  PRM/BEN 
and  AP  also  appear  in  the  equation,  but  even  then  the 
R2  is  improved  by  inclusion  of  UNION*  (D.6  versus 
D.3). 

The  purchase  of  insurance  seems  to  be  very  respon- 
sive to  its  price,  PIV.  This  composite  variable  is 
dependent  both  upon  the  average  price  of  physicians’ 
services  and  upon  the  cost  of  one  dollar  of  insurance 
benefits.  As  predicted  by  this  hypothesis,  the  coeffi- 
cients of  AP  and  PRM/BEN  are  each  negative  and  highly 
significant  in  D.3.  Deducting  1.0  from  the  estimated  AP 
coefficient  allows  us  to  interpret  the  equation  as  a 
representation  of  the  demand  for  insured  visit  equiva- 
lents (i.e.,  BEN*/AP).  We  see  that  the  price  elasticity  of 
demand,  as  indicated  by  both  PIV  components,  appears 
to  be  quite  high,  on  the  order  of -1.58  to  -1.74.28 
Apparently,  the  decision  to  purchase  medical  insurance 
is  influenced  much  more  by  income  and  price  than  is  the 
decision  to  purchase  physicians’  services. 

We  find  no  support  for  the  financial-protection 
theory  of  insurance,  which  holds  that  the  amount  of 
insurance  people  wish  to  carry  varies  directly  with  the 
level  of  anticipated  expenditures  they  are  insuring 
against.  This  theory  predicts  equal,  positive  coefficients 
of  approximately  1 .0  for  both  AP  and  Q*,29  yet  we  find 

2 ’ Because  of  some  collinearity  between  these  variables  and 
UNION*,  the  significance  level  of  each  of  the  three  is  diminished 
in  D.6,  and  the  coefficients  somewhat  lower  as  well. 

29  It  may  be  argued  that  insurance  purchases  are  sensitive 
both  to  their  price  and  to  anticipated  expenditures  levels,  and 
that  AP  therefore  serves  in  a dual  capacity  in  the  BEN* 
regression.  If  this  is  correct,  the  AP  coefficient  we  observe 
should  be  on  the  order  of  -0.6(+1.0  for  the  expenditures  theory 
and  -1.6  for  the  price  theory).  This  possibility  is  tested  and 
rejected  in  D.5,  for  the  PRM/BEN  and  AP  coefficients  are 
essentially  unchanged  from  their  values  in  D.3,  while  Q*  is  now 
negative. 
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in  D.4  that  the  coefficient  of  AP  is  negative,  while  that 
of  Q*  is  positive  but  not  statistically  significant. 
Dropping  Q*  from  the  regression  brings  about  a slight 
improvement  in  the  R 2 (D.7  versus  D.6,  D.5  versus  D.3) 
and  permits  a much  less  ambiguous  interpretation  of  the 
role  of  AP  in  insurance  purchases.  It  is  only  because  of 
its  dependence  upon  AP  that  insurance  is  endogenous  to 
this  system. 

Because  of  the  many  ambiguities  complicating  the 
interpretation  of  most  of  these  regression  equations,  we 
feel  it  wisest  to  refrain  from  presenting  a reduced-form 
version  of  the  model.30  We  have  seen  that  two  of  the 
exogenous  variables-BEDS*  and  INC*— lend  themselves 
to  more  than  one  interpretation,  depending  upon  the 
equation  in  which  they  appear,  but  such  distinctions 
would  be  lost  in  a reduced  form.  More  serious  is  the 
problem  of  multicollinearity.  The  consequent  instability 
of  coefficient  estimates  is  troublesome  enough  in  the 
interpretation  of  individual  regression  equations,  but 
then  at  least  it  is  known  which  variables  must  be 
approached  with  caution.  In  a reduced  form,  because  of 
the  intricate  pattern  of  substitutions,  this  instability 
may  be  magnified  manyfold  and  its  repercussions  felt 
throughout  the  entire  system.  Depending  upon  the 
choice  of  equations  to  represent  the  model,  numerous 
versions  of  the  reduced  form  are  possible,  some  with 
sharply  contrasting  implications.  Under  the  circum- 
stances, it  seems  preferable  to  state  the  limitations  of 
our  knowledge  rather  than  compound  the  possibility  of 
error. 

2.6  The  Effect  on  Health 

The  degree  to  which  variations  in  the  quantity  of 
physicians’  services  consumed  affect  health  status,  i.e., 
Health  =/(Q*, .. .),  is  a matter  of  prime  concern.  A 
priori  considerations  suggest  that  causality  might  run  in 
the  reverse  direction  as  well,  from  health  to  demand 
[Q*  =g(Health,  ...)].  If  so,  two-stage  least  squares 
would  be  the  recommended  method  for  determining  the 
effect  of  quantity  on  health,  with  the  predicted  value  of 
the  endogenous  Q*  variable  entering  the  health  regres- 
sions and  vice  versa.  In  the  preliminary  large-scale  model 
described  in  2.2,  this  procedure  was  adopted.  As  noted 
earlier,  however,  tests  based  upon  this  model  lent  no 
support  to  the  hypothesis  that  variations  in  health 


30  In  a reduced  form,  individual  regression  equations  are 
solved  so  that  Q*  and  AP  can  be  expressed  wholly  in  terms  of 
the  exogenous  variables. 


contribute  to  interstate  variations  in  the  demand  for 
physicians’  services.  Hence,  coefficients  obtained  from 
ordinary  least  squares  regressions  of  health  on  Q*  should 
not  be  biased.3 1 

Two  dependent  variables  have  been  chosen  to  repre- 
sent health  status  in  these  regressions:  the  crude  death 
rate  (DTH  RT)  and  the  infant  mortality  rate  (INF 
MRT).  The  independent  variables  include  factors  of  a 
general  nature— income,  education,  per  cent  black,  and 
per  cent  aged  (this  last  only  in  the  DTH  RT 
equations)— and  factors  specifically  related  to  the  con- 
sumption of  physicians’  services.  In  addition  to  Q*,  we 
test  MD*  and  per  capita  expenditures  for  physicians’ 
services  (EXP*)  in  this  equation.  The  first  of  these  is, 
theoretically,  the  desired  variable,  but  because  of  possi- 
ble measurement  errors  we  do  not  rely  upon  it  exclu- 
sively. No  two  of  these  physician  variables  rely  upon  the 
same  data  base. 

The  most  important  conclusion  we  can  draw  from  the 
regressions  of  Table  19  is  that,  other  things  being  equal, 
variation  in  the  consumption  of  physicians’  services  does 
not  seem  to  have  any  significant  effect  on  health,  as 
measured  by  either  the  crude  death  rate  or  the  infant 
mortality  rate.  This  finding  is  consistent  with  the  work 
of  previous  investigators  concerning  the  relative  unim- 
portance of  medical  care  (not  restricted  to  physicians’ 
services)  as  a determinant  of  interstate  variations  in 
death  rates  [5] . 

Higher  educational  levels  are  very  strongly  associated 
with  lower  crude  death  rates.  Education  is  also  nega- 
tively related  to  infant  mortality,  but  not  statistically 
significant.32  Contrary  to  what  many  would  expect,  per 
capita  income  is  positively  related  to  the  crude  death 
rate  after  controlling  for  the  effect  of  education.  It  is, 
however,  negatively  related  to  infant  mortality.  These 
results  for  education  and  income  confirm  the  findings  of 


3 ‘Two-stage  regressions  with  health  as  the  dependent  vari- 
able are  not  feasible  within  the  context  of  the  present  model. 
This  is  because  the  exogenous  determinants  of  health  do  not 
appear  in  the  model.  Their  exclusion  was  based  upon  the 
insignificance  of  health  itself  in  the  demand  equation.  To 
reintroduce  health  would  necessitate  bringing  back  into  the 
model  several  exogenous  variables  that  bear  no  demonstrable 
relationship  to  the  market  for  physicians’  services,  and,  as 
explained  in  2.2,  this,  in  turn,  would  impart  a bias  to  all  of  the 
first-stage  predicted  endogenous  variables. 

3JOur  analysis  implicitly  assumes  causality  to  run  only  from 
education  to  health,  but  this  is  not  necessarily  the  case.  See  the 
forthcoming  paper  by  Victor  Fuchs  and  Michael  Grossman  [20] . 
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TABLE  19 

Results  of  Weighted,  Logarithmic  Health  Regressions,  Ordinary  Least  Squares,  Interstate  Model,  1966  (N=33) 

(r  values  in  parentheses) 


Equation 

R2 

%AGEDa 

INC* 

%BLKa 

EDUC 

Q* 

MD* 

EXP* 

Part  A 

DTH  RT  DR.  1 

.560 

0.055b 

-0.008 

(6.41) 

(-0.12) 

DR.  2 

.679 

0.061b 

-0.364b 

(8.25) 

(-3.33) 

DR.  3 

.814 

0.060b 

0.333b 

-0.8  23b 

(10.71) 

(4.79) 

(-6.49) 

DR.  4 

.811 

0.062b 

0.354b 

0.001 

-0.780b 

(9.90) 

(4.68) 

(0.73) 

(-5.54) 

DR.  5 

.804 

0.062b 

0.347b 

0.001 

-0.779b 

0.016 

(9.31) 

(3.67) 

(0.71) 

(-5.42) 

(0.13) 

DR.  6 

.811 

0.062b 

0.4  04b 

0.001 

-0.739b 

-0.057 

(9.93) 

(4.44) 

(0.87) 

i (-5.04) 

(-0.99) 

DR.  7 

.815 

0.05  9b 

0.391b 

0.001 

-0.658b 

-0.079 

(8.95) 

(4.85) 

(0.88) 

(-3.86) 

(-1.24) 

Part  B 

INF  MRT  IM.  1 

.796 

-0.144 

0.01  lb 

(-1.68) 

(6.47) 

IM.  2 

.787 

0.011b 

-0.196 

(6.33) 

(-1.19) 

IM.  3 

.791 

-0.122 

0.010b 

-0.083 

(-1.22) 

(5.55) 

(-0.44) 

IM.  4 

.785 

-0.089 

0.010b 

-0.090 

-0.079 

(-0.73) 

(5.43) 

(-0.47) 

(-0.50) 

IM.  5 

.783 

-0.132 

0.010b 

-0.090 

0.011 

(-1.08) 

(5.38) 

(-0.46) 

(0.14) 

IM.  6 

.787 

-0.152 

0.010b 

-0.172 

0.056 

(-1.38) 

(5.10) 

(-0.75) 

(0.69) 

a Linear  variable. 
b Significant  at  .01  level. 


Fuchs  [19],  Grossman  [22],  and  Auster,  Leveson,  and 
Sarachek  [5] . The  per  cent  black  is  positively  associated 
with  both  death  variables,  but  the  effect  is  much  greater 
with  respect  to  infant  mortality. 


2.7  Conclusion 

In  Part  2 we  have  presented  a formal  econometric 
model  of  the  market  for  physicians’  services  in  1966, 
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using  cross-sectional  data  for  our  estimates.  The  findings, 
which  must  be  regarded  as  tentative  because  of  the 
limited  quantity  and  uneven  quality  of  available  data, 
tend  to  be  consistent  with,  and  give  support  to,  the 
inferences  drawn  from  the  time  series  examined  in 
Part  1. 

The  demand  for  physicians’  services  appears  to  be 
significantly  influenced  by  the  number  of  physicians 
available.  The  effect  exerted  on  demand  by  supply 
appears  to  be  stronger  than  that  of  income,  price,  or 
insurance  coverage.  Physician  supply,  across  states,  is 
positively  related  to  price,  the  presence  of  medical 
schools  and  hospital  beds,  and  the  educational,  cultural, 
and  recreational  milieu.  The  quantity  of  service  pro- 
duced per  physician  is  negatively  related  to  the  number 
of  physicians  in  an  area.  It  does  not  increase  in  response 
to  higher  fees.  The  demand  for  medical  insurance,  unlike 
the  demand  for  physicians’  services,  does  appear  to  be 


quite  sensitive  to  differences  in  income.  It  is  also 
significantly  related  to  the  price  of  insurance  and  to 
unionization.  Finally,  interstate  differences  in  infant 
mortality  and  overall  death  rates  are  not  significantly 
related  to  the  number  of  physicians,  to  the  quantity  of 
their  services,  or  to  expenditures. 

If  subsequent  research  should  confirm  these  findings, 
the  implications  for  public  policy  are  substantial.  Ac- 
cording to  a widespread  view,  large  increases  in  the 
number  of  physicians  will  drive  down  the  price  of,  and 
expenditures  for,  physicians’  services,  will  diminish  the 
inequality  in  their  location,  provide  a proportionate 
increase  in  the  quantity  of  services,  and  make  a 
substantial  contribution  to  improved  health  levels.  The 
model  and  data  we  have  examined  do  not  provide  any 
support  for  this  view. 
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Appendix  A.  Time  Series:  Sources  and  Methods 


Expenditures:  Data  on  national  expenditures  for 
physicians’  services  are  published  periodically  by  the 
Social  Security  Administration  in  the  Social  Security 
Bulletin  and  in  Research  and  Statistics  Note.  See,  for 
example,  [11]  and  [8].  The  series  used  in  this  paper 
(Table  1)  represents  the  most  recent  official  revision  of 
these  figures  [12]. 

The  principal  component  of  this  expenditures  series  is 
gross  business  receipts  of  physicians  in  private  practice 
(sole  proprietorships,  partnerships,  and  corporations) 
reported  to  the  Internal  Revenue  Service.  Also  included 
are  the  estimated  gross  receipts  of  osteopaths,  a share  of 
the  gross  of  medical  and  dental  laboratories  (estimated 
to  represent  patient  payments  to  them),  and  estimated 
expenses  of  group-practice  prepayment  plans  in  pro- 
viding physicians’  services  (to  the  extent  that  these  are 
not  included  in  physicians’  gross  self-employment  in- 
come). Estimated  receipts  of  physicians  for  making  life 
insurance  examinations  are  deducted  from  the  above.  It 
should  be  noted  that  the  expenditures  series  so  obtained 
does  not  represent  the  market  value  of  the  services  of  all 
practicing  physicians.  Excluded  are  the  salaries  of  public 
and  private  hospital  staff  physicians  (considered  a 
component  of  hospital  care);  salaries  of  physicians  in 
public  health  departments  (classed  with  government 
public  health  expenditures);  and  salaries  of  physicians  in 
the  Armed  Forces  and  Indian  Health  Service  (classed  as 
expenditures  for  “medical  activities  in  Federal  units 
other  than  hospitals”)  [35] . 

Public  expenditures:  Federal,  state,  and  local  pay- 
ments for  the  services  of  private  practice  physicians. 
These  data  are  published  regularly  by  the  Social  Security 
Administration,  along  with  the  data  on  total  expendi- 
tures. We  have  used  the  most  recent  revision  of  these 
figures  [ 12] . 

Customary  price:  Average  annual  level  of  the  index  of 
physicians’  fees  of  the  Consumer  Price  Index  [60] . 

Average  price:  See  Appendix  B. 

Insurance:  Private  health  insurance  benefit  payments 
for  surgical  and  regular  medical  expenses  (including 
major  medical  payments  for  these  purposes).  Annual 
data  are  published  by  the  Health  Insurance  Institute 
[23],  For  1952-60,  see  [23,  1961  edition,  p.  41];  for 
1960-68,  see  [23,  1969  edition,  p.  35].  For  1948-51, 
data  published  in  [23]  only  apply  to  commercial 
insurance  companies  and  Blue  Shield— they  do  not 
include  benefits  paid  by  Blue  Cross  or  by  independent 


hospital-medical  plans.  We  therefore  estimate  a total  for 
these  years  by  assuming  that  the  ratio  of  Blue  Shield 
benefits  to  payments  made  by  all  noncommercial  in- 
surers was  the  same  in  1948-51  as  in  the  average  of  the 
two  succeeding  years  (71.4  per  cent  in  1952,  71.8  per 
cent  in  1953).  This  gives  us  an  estimate  of  benefits  paid 
by  noncommercial  sources.  Adding  this  to  the  benefit 
figure  for  insurance  companies,  we  have  total  private 
insurance  benefits  for  physicians’  services  for  these  four 
years. 

Third-party  payments:  The  sum  of  public  expendi- 
tures and  private  insurance  benefits. 

Net  price:  The  sum  payable  by  the  patient  himself  for 
one  standard  visit.  Net  price  is  computed  as  average  price 
multiplied  by  the  ratio  of  direct  expenditures  (total 
expenditures  less  third-party  payments)  to  total  expendi- 
tures. 

Persons  insured:  The  number  of  individuals  with  at 
least  one  form  of  private  insurance  coverage  for  physi- 
cian expenses.  This  is  estimated  as  the  number  of 
persons  covered  by  surgical  insurance  policies  plus  2 per 
cent  of  those  with  regular  medical  policies  plus  2 per 
cent  of  those  with  major  medical  policies  [23].  An 
explanation  of  this  formula  is  included  in  Appendix  B, 
under  variable  I{. 

Quantity:  Expenditures  divided  by  the  average  price 
index. 

Population  series:  U.S.  civilian  resident  population, 
July  1 of  each  year.  Alaska  and  Hawaii  are  included 
beginning  1959.  For  1948-58,  see  [46] ; for  1959-67,  see 
[47] ; and  for  1968,  see  [45] . 

Real  disposable  personal  income:  [14]. 

Demographic  index-visits:  For  1948,  1956,  1966, 
and  1968,  the  percentage  of  the  total  population  in  each 
of  twelve  age-sex  classes  [47:  1949,  1957,  1967,  and 
1969  editions]  was  weighted  by  average  per  capita 
physician  visits  for  that  class,  July  1963-June  1964  [56, 
Table  7],  to  arrive  at  a predicted  per  capita  visit  figure 
for  each  year. 

Demographic  Index -expenditures:  For  1948,  1956, 
1966,  and  1968,  the  percentage  of  the  total  population 
in  each  of  twelve  age-sex  classes  was  weighted  by  average 
per  capita  expenditures  for  physicians’  services  for  that 
class,  1962  [55,  Table  1],  to  arrive  at  a predicted  per 
capita  expenditures  figure  for  each  year. 
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Real  gross  national  product  (GNP):  GNP  [ 14,  p.  1771 
divided  by  GNP  implicit  price  deflator  [ 14,  p.  180) . 

Persons  engaged  (total  economy):  For  1948-65,  [48, 
pp.  112-13];  for  1966-68,  (50). 

Crude  death  rate:  A three-year  average,  centered  on 
the  given  year,  of  the  number  of  deaths  per  1,000 
population.  For  1949-67,  see  [47];  for  1968,  see  [32], 

Crude  death  rate,  cancer  and  heart  disease:  A 
three-year  moving  average.  For  1949-67,  see  [47] . 

Average  length  of  stay  (days):  For  nonfederal,  short- 
term general  hospitals  and  other  special  hospitals  [25, 
various  issues] . 

Hospital  days:  Product  of  admissions  and  average 
length  of  stay,  for  nonfederal,  short-term  general  hospi- 
tals and  other  special  hospitals  [25,  various  issues]. 

Physicians:  The  basic  series  used  in  the  computation 
of  expenditures  per  physician  and  of  quantity  per 
physician  (Tables  7 and  9)  refers  to  physicians  in  private 
practice.  Prior  to  1959  the  figures  apply  to  the  forty- 
eight  states  and  the  District  of  Columbia;  beginning  with 
that  year  the  data  are  for  fifty  states  and  the  District  of 
Columbia.  The  sources  for  this  series,  as  well  as  for  the 
complete  categorization  of  all  U.S.  physicians  by  activ- 
ity, are  [31,  p.  3]  for  1949,  1955,  1957,  and  1959,  and 
[2]  for  1963,  1966,  and  1967. 

Specialists:  Private  practice  physicians  who  are  full- 
time specialists  [31],  [2].  Prior  to  1963  the  number  of 
private  practice  physicians  with  a part-time  specialty  was 
steadily  shrinking  relative  to  the  number  with  full-time 
specialty.  Since  then  the  AMA  statistics  only  distinguish 
“specialists”  and  general  practitioners,  with  no  explana- 
tion given  as  to  the  current  classification  of  those 
physicians  who  formerly  would  have  fallen  into  the 
part-time  specialist  category. 

General  practitioners:  [31],  [2],  Prior  to  1963  the 
figure  includes  part-time  specialists. 

Per  cent  partners:  Number  of  physicians  filing  part- 
nership returns  as  a per  cent  of  all  physicians  Filing 
business  income  tax  returns  for  medical  practice  [33, 
p.  74]. 


Visits  per  physician:  Applies  to  self-employed  physi- 
cians under  sixty-five  years  of  age.  In  1947,  the  average 
physician  had  25.1  visits  per  day  and  worked  6 days  a 
week,  48.75  weeks  per  year,  giving  a total  of  7,342  visits 
per  year.  By  1968,  the  median  number  of  visits  per  week 
had  fallen  to  131  and  the  median  number  of  weeks 
worked  to  47.9  (1967),  for  a total  of  6,275  visits  per 
year.  [29,  issues  of  February  1948,  March  1948,  May 
1 949,  April  1 , 1968,  and  December  8,  1 969 ] . 

Quantity  per  visit:  The  increase  in  the  quantity  of 
physicians’  services  per  visit  which  has  occurred  over 
time  can  be  decomposed  into  an  increase  in  quantity 
attributable  to  the  shift  toward  specialization-analogous 
to  an  increase  in  quality  insofar  as  specialists  are 
higher-quality  physicians— and  a residual  representing  the 
pure  productivity  increase  for  physicians  of  a given  level 
of  training.  The  quality  of  the  average  visit  in  a given 
year  is  computed  by  determining  the  per  cent  of  total 
visits  performed  by  each  kind  of  practitioner,  and  then 
weighting  specialists’  visits  according  to  their  higher 
average  receipts,  in  this  case  1.93  (see  Appendix  C, 
variable  a).  Thus 

V.G  + aV,S 
v VgG  + VsS 

where  QL  = quality  of  the  average  visit;  Vg,  Vs  = visits 
per  G.  P.,  visits  per  specialist;  G,  S = number  of  G.  P.’s, 
number  of  specialists;  a = “quality”  of  a specialist’s  visit 
relative  to  one  by  a G.  P.  (measured  by  ratio  of  average 
gross  receipts  per  visit).  In  1947,  G.  P.’s  (67.7  per  cent 
of  the  total)  made  27  visits  per  day,  while  specialists 
made  only  22  [29,  May  1949];  in  1966,  G.  P.’s  (34.2 
per  cent  of  total)  were  making  1 54  visits  per  week, 
specialists,  91  per  week  [29,  Feb.  6,  1967],  These  data 
cover  solo  practitioners  only.  Thus,  the  average  quality 
of  a visit  rose  from  1.26  to  1.49  over  this  nineteen-year 
period  (a  rate  of  0.9  per  cent  per  year)  as  a result  of  the 
shift  to  specialization. 

Average  business  expenses  per  physician:  Average 
gross  business  receipts  per  physician  minus  average  net 
profit  per  physician,  as  reported  to  the  Internal  Revenue 
Service  [33,  p.  75] . 

Expenditures  for  dental  services:  [28] . 

Fee  index  for  dental  services:  [28] . 

Dentists:  [33]. 
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Table  A-l 

Public  Expenditures  and  Insurance,  1948-68 


Year 

Public  Expenditures  for 
Physicians’  Services 
(Millions  of  $) 

Private  Medical  Insurance 
Benefits 
(Millions  of  $) 

Persons  with  Private  Medical 
Insurance  Coverage 
(Millions) 

1948  

$116 

$158 

34,3 

1949  

126 

196 

41.5 

1950  

143 

294 

54.6 

1951 

164 

413 

65.4 

195  2 

184 

537 

73.2 

1953  

207 

655 

81.9 

1954  

230 

735 

86.9 

1955  

248 

840 

90.1 

1956  

272 

955 

99.5 

1957  

310 

1,178 

106.9 

1958  

348 

1,315 

109.4 

1959  

371 

1,474 

114.9 

1960  

366 

1,642 

119.6 

1961 

407 

1,878 

125.5 

1962  

446 

2,084 

129.6 

1963  

475 

2,311 

134.8 

1964  

511 

2,577 

138.5 

1965  

552 

2,876 

143.8 

1966  

785 

3,086 

148.2 

1967  

1,989 

3,535 

154.1 

1968  

2,638 

3,761 

159.6 
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Table  A-2 

Physicians,  by  Type  of  Practice,  1947-68 


Year 

Physicians  in  Private 
Practice 

Specialists  in  Private 
Practice 

Per  Cent  in  Partnership 
Practice 

Average  Business  Expenses 
per  Physician 

1947  

148.6273 

47,943 

5.8 

$6,443 

1948  

149,5 19a 

51,300a 

1949  

150,417 

54,891 

1950  

1951 

195  2 

1953  

9.5 

8,755 

1954  

1955  

152,305 

67,114 

1956  

15  3,825a 

14. 0b 

1957  

155,827 

74,384 

12.1b 

11,113 

1958  

15.5b 

12,139 

1959  

160,592 

78,635 

12.6 

12,707 

1960  

164,847a 

16.8 

12,768 

1961 

16. 0b 

13,038 

1962  

15.1 

13,405 

1963  

178,295 

110,204 

16.3 

14,379 

1964  

22.4 

15,794 

1965  

22.2 

16,480 

1966  

185,847 

122,270 

22.7 

17,450 

1967  

188,772 

126,508 

1968  

191,037a 

a Interpolated  or  extrapolated. 
bEstimated  by  Louis  S.  Reed,  [33] . 
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Appendix  B.  Time  Series:  Derivation  of  Average  Price 


Since  we  have  neither  time  series  data  on  the  average 
price  actually  received  per  visit  nor  the  means  to  obtain 
such  a series  in  dollar  terms,1  an  indirect  approach  must 
be  adopted  in  the  construction  of  an  average  price  index. 
The  method  followed  here  consists  of  estimating  the 
ratio  of  AP  to  CP  in  each  year  and  then  multiplying  this 
by  the  known  CP  index  to  obtain  an  index  of  average 
price. 

By  definition,  APt/CPt  equals  the  ratio  of  expendi- 
tures for  physicians  services  to  the  total  value  of  those 
services,  valuing  services  at  their  customary  price.  By 
assumption,  this  ratio  is  entirely  dependent  upon  the 
extent  of  insurance  coverage  in  the  population,  and  must 
equal  1 if  all  services  are  fully  reimbursed.  Thus 

APt  UIt  It  Kt  CPt  + UNt  Nt  k CPt 
CPt~  UItItCPt+UNtNtCPt 

Ut  It  Kf+Ntk 

= — — — ‘ (1) 

UtIt+Nt 

where  Ujt,  U^t  = utilization  of  services  per  insured,  and 
per  uninsured,  in  year  t\ 

Ut  = Ujt/Ujyt,  the  utilization  ratio; 

It,  Nt  = number  of  insured,  and  of  uninsured, 
persons  in  year  t; 

Kt  = fraction  of  CP  paid  by  insured  per- 

sons, year  t\  and 

k = fraction  of  CP  paid  by  uninsured 

persons  (assumed  constant). 

The  basic  formula  for  computation  of  an  AP  index 
was  first  proposed  by  Martin  Feldstein  [16],  and  we 
owe  much  to  his  work  in  this  area.  However,  in  the 
assumptions  and  methods  used  to  develop  the  requisite 
series  our  approach  differs  from  his  in  several  important 
respects.  In  particular: 


1 Dividing  expenditures  by  the  total  number  of  visits, 
adjusted  for  variations  in  the  nature  of  the  average  visit,  is  the 
method  used  to  obtain  price  in  the  cross  section  and  theoreti- 
cally would  be  equally  applicable  for  the  time  series  as  well. 
Unfortunately,  data  regarding  the  total  number  of  physician 
visits  are  available  for  very  few  years  in  the  period  under 
consideration,  and  these  come  from  several  different  sources 
(some  sampling  physicians,  others  sampling  patients). 


1.  Feldstein  assumes  Ut  to  be  constant  over  time, 
unaffected  by  the  extent  to  which  insured  persons  are 
reimbursed  for  their  expenditures.  We  assume,  rather, 
that  the  relative  utilization  of  insured  persons  is  directly 
proportional  to  the  real  amount  of  insurance  benefits 
they  receive. 

2.  Since  Ut  is  derived  by  comparing  actual  utilization 
patterns  of  insured  and  uninsured  persons  (in  Feldstein’s 
paper  as  well  as  in  ours),  the  appropriate  I(  series  should 
be  the  number  of  persons  with  any  private  insurance 
coverage  for  physician  expenses.  Feldstein,  however, 
employs  a weighted  average  of  the  number  of  persons 
covered  under  the  three  different  kinds  of  policies, 
surgical  (S),  regular  medical  (RM),  and  major  medical 
(MM),  using  as  weights  the  benefits  paid  under  each  kind 
of  policy.  Consequently,  his  measure  of  7f  is  necessarily 
understated,  and  the  degree  of  understatement  may  vary 
from  year  to  year. 

3.  Feldstein  assumes  that  insured  persons  pay  the  full 
customary  price  for  all  services  received,  regardless  of 
whether  or  not  a particular  service  is  covered  under  their 
insurance  policy  (i.e.,  Kt=  1,  every  year).  We,  on  the 
other  hand,  assume  insured  persons  to  have  a payment 
ratio  of  1 only  to  the  extent  that  the  services  they 
purchase  are  reimbursed;  on  uninsured  services  we 
assume  their  payments  ratio  to  be  less  than  1,  though 
greater  than  that  of  uninsured  persons. 

What  follows  below  is  a detailed  discussion  of  the 
manner  in  which  each  of  the  component  series  of 
equation  (1)  is  constructed. 

If  '.  Ideally,  we  would  like  It  to  be  the  per  cent  of  the 
population  with  any  physician  expense  protection. 
Unfortunately,  the  published  statistics  [23]  do  not 
include  annual  data  on  the  extent  of  duplication  among 
persons  covered  under  the  three  kinds  of  policies.  To 
estimate  this  duplication,  we  consider  the  findings  of 
two  nationwide  surveys  of  health  services  conducted  in 
1963,  one  by  the  Health  Information  Foundation  and 
National  Opinion  Research  Center  [3] , the  other  by  the 
National  Health  Survey  of  the  U.S.  Public  Health  Service 
[54],  We  know  from  [3]  that  66  per  cent  of  the 
population  has  S and/or  RM  coverage,  and  from  [23] 
and  [3]  that  65  per  cent  had  S.  Since  55  per  cent  of  the 
population  had  RM  in  that  year  [54],  only  about  2 per 
cent  of  persons  with  RM  (1/55)  were  not  also  covered 
by  S. 
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We  know  further  from  [3]  that  22  per  cent  of  the 
population  had  MM  coverage,  while  only  69  per  cent  of 
the  population  had  health  insurance  of  any  kind, 
including  hospital  expense  protection.  Thus,  a maximum 
of  3 per  cent  (69-66)  of  the  population  had  MM  as  their 
sole  form  of  physician  expense  coverage.  However,  it  is 
most  unreasonable  to  assume  the  minimum  amount  of 
overlap  possible  between  the  MM  and  S-RM  categories, 
particularly  since  the  former  is  generally  regarded  as 
supplementary  to  other  forms  of  health  insurance.  Most 
likely,  fewer  than  Vi  per  cent  of  the  population,  or  about 
2 per  cent  of  those  with  MM,  had  MM  but  not  S or  RM. 
Thus,  we  estimate  an  annual  It  series  by  summing  the 
number  of  persons  with  S + 2 per  cent  of  the  number 
with  RM  + 2 per  cent  of  the  number  with  MM. 

Government  insurance  programs  should  have  the 
same  impact  on  AP/CP  as  private  insurance.  Prior  to  the 
institution  of  Medicare  and  Medicaid  in  1966,  however, 
public  expenditures  for  physicians’  services  were  rela- 
tively small  in  amount  and  widely  dispersed  through  the 
population  by  a multiplicity  of  programs;  there  are  no 
figures  on  the  number  of  persons  affected  by  one  or 
more  of  these  programs.2  Since  1966  most  public 
expenditures  for  physicians’  services  have  been  directed 
towards  two  well-defined  population  groups,  the  elderly 
and  the  medically  indigent.  We  have  expanded  our  It 
figure  for  these  years  to  include  the  number  of  persons 
covered  by  Medicare  Part  B (physician  insurance)  but 
not  also  covered  by  private  insurance,  in  keeping  with 
the  concept  of  It  defined  above  (persons  covered  under 
any  policy).  Annual  data  on  private  insurance  coverage 
of  the  elderly,  by  type  of  policy,  are  from  [23]. 
Statistics  on  enrollment  in  Medicare  Part  B are  from 
[36];  we  assume  that  all  elderly  persons  with  private 
coverage  have  Medicare  as  well.  Unfortunately,  it  has  not 
been  possible  to  account  for  the  Medicaid  population  in 
a similar  fashion  because  we  lack  the  requisite  data  on 
the  extent  of  private  insurance  coverage  among  the 
medically  indigent.  Only  the  net  addition  of  persons  to 
the  insured  roll  is  of  concern  to  us  here. 

Ut : We  assume  that  the  extra  utilization  of  insured 
persons  is  directly  proportional  to  the  level  of  real 
benefits  received,  or 

n Bt 

u<  ” 1 <2> 


2 The  programs  include  Defense  Department  medical  care 
(including  military  dependents),  maternal  and  child  health 
services,  veterans’  hospital  medical  care,  workmen’s  compensa- 
tion, public  assistance,  health  insurance  for  the  aged,  temporary 
disability  insurance,  and  medical  vocational  rehabilitation. 


where  Bt  = average  benefits  per  insured,  in  dollar  terms. 
This  is  measured  as  private  insurance  benefits  for 
1948-65,  and  private  insurance  plus  Medicare  Part  B 
benefits  [59]  for  1966-68. 

n = increase  in  utilization  ratio  for  each  dollar  of  real 
benefits.  The  customary  price  index  is  the  appropriate 
price  deflator  for  benefits:  to  the  extent  services  are 
covered  by  insurance,  they  are  very  likely  to  be  paid  for 
at  their  full  customary  price.  Data  for  1963  are  used  to 
determine  the  constant  n,  since  this  is  the  only  year  for 
which  a direct  calculation  of  Ut  can  be  made;  fortu- 
nately, the  year  falls  in  the  second  of  our  three  periods 
of  observation  rather  than  at  either  end. 

Utilization  is  measured  not  by  the  total  number  of 
visits,  but  rather  by  the  value  of  services  received.3 
There  is  much  variation  in  the  cost  of  different  types  of 
visits,  and  it  seems  reasonable  that  insurance  coverage 
not  only  raises  the  total  number  of  visits  but  also  affects 
their  average  quality,  shifting  demand  away  from  the  less 
expensive  outpatient  visits  to  the  more  costly  inpatient 
visits.  Indeed,  most  policies  offer  little  or  no  coverage 
for  outpatient  care.  There  would  be  a downward  bias  in 
our  estimate  of  Ut  if  this  fact  were  not  taken  into 
account. 

The  first  step  in  computing  a meaningful  measure  of 
relative  utilization  in  1963  is  to  distinguish  the  relevant 
classes  of  visits.  The  total  utilization  of  physicians’ 
services  by  the  average  insured  (uninsured)  person  is 
arrived  at  by  determining  the  number  of  visits  he  makes 
of  each  class  and  then  weighting  the  different  visits 
according  to  their  relative  value  (i.e.,  customary  fee)  and 
summing  over  all  classes.  Of  course,  it  is  not  necessary  to 
know  the  absolute  number  of  visits  of  each  kind;  it  is 
sufficient  to  know  the  distribution  of  visits  by  class  for 
one  group,  say  the  insured,  and  the  insured/uninsured 
visit  ratio  applicable  to  each  class  of  visit.  The  formula 
for  determining  the  overall  utilization  ratio  is  thus: 


' SiZi/Wi 

where  Sj  = per  cent  of  insured  person’s  visits  of  class  i; 
Rj  = relative  cost  of  a class  i visit;  and  t/,,- = relative 
number  of  class  i visits  by  insured  persons  versus 
uninsured  persons. 

We  distinguish  3 classes  of  visits:  outpatient  visits  ( O ), 
hospital  inpatient  visits  of  a surgical  variety  (HS),  and  all 
other  hospital  inpatient  visits  ( HM ).  The  visit  ratio  for  O 


3 We  note  that  Feldstein  chose  the  former  method. 
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is  obtained  from  the  1963-64  National  Health  Survey. 
Data  on  outpatient  visits  [56,  pp.  13,  29]  and  surgical 
insurance  status  of  the  sample  population  [53,  p.  3]  are 
given  for  five  income  classes  (j).  Regressing  per  capita 
visits  on  the  per  cent  of  persons  insured, 

Vj  = c+a  INSj  + Uj  , (4) 

gives  us  an  estimate  of  the  number  of  visits  per 
uninsured  (c  = 3.939)  and  per  insured  (c  + a - 4.876), 
implying  a utilization  ratio  of  1.24  for  class  O visits.  Its 
low  value  is  not  surprising,  since  surgical  insurance 
policies  (as  indeed  all  physician  insurance  policies) 
generally  do  not  reimburse  expenses  incurred  for  out- 
patient visits. 

The  Health  Information  Foundation-National  Opin- 
ion Research  Center  survey  reports  six  surgical  pro- 
cedures per  100  person-years  for  people  with  surgical 
and/or  medical  insurance,  and  three  procedures  per  100 
person-years  for  those  without  either  kind  of  insurance 
[3,  p.  29] . The  utilization  ratio  for  HS  is  thus  2.0. 

Lastly,  we  assume  that  the  relative  utilization  of 
insured  persons  for  HM  visits  is  dependent  upon  the 
degree  to  which  they  are  also  covered  by  regular  medical 
( RM)  policies.4  Specifically,  those  with  RM  will  demon- 
strate the  2.0  utilization  characteristic  of  surgically 
insured  persons  on  surgical  visits,  while  those  without  it 
will  demonstrate  the  1.24  rate  characteristic  of  generally 
uncovered  outpatient  visits.  Approximately  78  per  cent 
of  those  with  S also  had  RM  in  1963, 5 so  the  visit  ratio 
for  HM  in  that  year  is  estimated  as  1.24  (0.22)  + 2.00 
(0.78)=  1.81. 


Total  Charges,  Total  Visits,  and  Charge  per  Visit  for 
Six  Classes  of  Physician  Visits,  January  1968 


Total 

Charges 

(Millions) 

Total 

Visits 

(Thous.) 

Average 

Charge 

per 

Visit 

All 

$203.3 

20,091 

$10.12 

Outpatient 

1.  Home  Visits 

10.8 

1,141 

9.47 

2.  Office  Visits 

62.8 

7,132 

8.74 

3.  Outpatient  Care 

7.4 

882 

8.39 

4.  Nursing  Home  Care 

12.3 

2,696 

4.56 

Hospital  Inpatient 

5.  Surgical  Inpatient 

54.4 

1,498 

36.32 

6.  Other  Inpatient 

56.1 

6,742 

8.32 

Source:  [58]. 


4 Recall  that  the  definition  of  7f,  above,  refers  essentially  to 
surgical  insurance  status  (S). 

5 This  assumes  everyone  with  RM  also  had  S. 


Information  regarding  the  distribution  of  total  visits 
of  insured  persons  and  the  customary  charge  for  each 
class  of  visit  is  from  [58],  based  upon  a survey  of 
Medicare  enrollees  with  supplementary  medical  insur- 
ance coverage.  As  it  happens,  only  surgical  inpatient 
visits  (7.4  per  cent  of  the  total)  are  priced  markedly  out 
of  line  with  other  types  of  visits.  Inpatient  visits  of  a 
nonsurgical  nature  (34.1  per  cent)  can  therefore  be 
considered  together  with  outpatient  visits  (58.5  per 
cent)  in  our  utilization  formula,  since  apparently  they 
do  not  entail  any  additional  utilization  of  physicians’ 
services.  A weighted  average  of  customary  charges  for 
these  outpatient  and  inpatient  nonsurgical  visits  is  $7.99, 
as  compared  to  $36.32  for  the  surgical  inpatient  visit; 
the  relative  cost  of  surgical  visits  is  thus  4.55.  The 
utilization  ratio  applicable  to  the  combined  O-HM  visits 
is  1.42  (a  weighted  average  of  1.24  and  1.81,  the  weights 
being  the  per  cent  of  total  visits  in  each  class),  as 
compared  to  2.0  for  the  costlier  surgical  visits.  The 
overall  utilization  rate  is  therefore  computed  as 

^1963 


0.074  (4.55) + 0.926(1) 

(1/2)  (0.074)  (4.55)  + (1/1.42)  (0.926)  (1) 


1.55  (5) 


Insurance  benefits  per  enrollee  were  $17.14  in  1963, 
and  the  customary  fee  index  stood  at  114.4,  giving  a 
“real”  benefit  figure  of  $14.98  in  1957-59  dollars. 
Substituting  into  (2),  we  solve  for  the  constant  n : 

1.55  - 1 


r;  = 


Ut~  1 


Bt/CPt  14.98 


= 0.037. 


Each  real  dollar  of  insurance  benefits  raises  the 
utilization  of  an  insured  person  3.7  per  cent  above  that 
of  an  uninsured  person.  Since  Bt  and  CPt  are  known  for 
all  years,  (2)  can  now  be  used  to  develop  a Ut  series: 

Ut=  1 + 0.037^. 

k and  Kt : The  payments  ratio  for  uninsured  persons 
( k ) is  assumed  to  be  constant.  For  insured  persons  it  is 
allowed  to  vary  with  the  fraction  of  their  expenditures 
reimbursed;  we  assume  they  pay  the  full  customary  price 
to  the  extent  they  are  covered,  and  at  a rate  (k*) 
midway  between  k and  1 on  their  uninsured  expendi- 
tures:6 


k*  = (l+k)/2.  (6) 

6  We  have,  rather  arbitrarily,  placed  k * midway  between  k 
and  1.  The  reasoning  behind  this  is  twofold:  (1)  Insured  persons 
are  concentrated  among  the  middle-  and  upper-income  groups. 

(Footnote  cont’d  on  page  50) 
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k*  is  also  assumed  to  be  constant.  We  have  not  found  it 
possible  to  directly  compute  either  of  these  constants 
from  data  in  published  sources,  but,  as  in  the  case  of  n, 
we  can  derive  these  constants  indirectly,  using  the  data 
for  1963.  Since  expenditures  for  each  group  are  equal  to 
utilization  multiplied  by  the  payments  ratio,  we  may 
write 

Vlt_  BItIKt 

t-UNt~E^k 

btEIt  + (l-bt)EIt/k*  k 

g = irEt>  (7) 

ENtlk  Kt 

where 

EIt>  ENt  = expenditures  per  insured,  uninsured  in 
year  t; 

b(  = fraction  of  insured  person’s  expenditures 

reimbursed  by  insurance  (and  hence  repre- 
senting services  paid  for  at  their  full  value) 
in  year  t\ 

k = payments  ratio  of  uninsured  person; 

k*  = payments  ratio  of  insured  persons  on 
uninsured  purchases; 

Kt  = average  payments  ratio  of  insured  persons 
in  year  f; 

Et  = EjtIE]yt  = expenditures  ratio  in  year  t. 

Thus  a knowledge  of  Ut,  Et,  and  bt  for  any  one  year  will 
allow  us  to  solve  for  k,  using  the  formula 

Ut  2k(l-bt) 

— = k[bt  + (\-bt)/k*]=kbt+ Y+k~’  (8) 


(Footnote  cont’d  from  page  49) 

Relative  income  of  a patient  is  probably  as  important  as 
insurance  status  in  determining  the  size  of  the  price  discount  he 
will  be  granted  and  the  extent  to  which  he  pays  his  bills. 
(2)  When  the  physician  is  aware  that  his  patient  possesses 
insurance,  he  will  probably  be  less  inclined  to  grant  price 
discounts  even  though  he  realizes  that  insurance  coverage  is 
rarely  comprehensive.  Since  the  insured  party  need  not  pay  at  all 
for  one  portion  of  the  services  received,  the  physician  may  insist 
that  he  pay  relatively  more  than  uninsured  persons  for  nonreim- 
bursed services,  though  not  necessarily  that  he  pay  for  their  full 
value. 


The  expenditures  ratio  for  1963  is  derived  from  the 
NHS  survey  in  the  same  fashion  as  is  the  outpatient  visit 
utilization  ratio.7  Regressing  per  capita  expenditures 
[55,  pp.  7 and  29]  on  per  cent  with  surgical  insurance 
[56,  p.  3]  for  five  income  classes, 

Ej  = c + a INSj  + Uj , (9) 


we  estimate  E±  9^3  to  be  (c  + a)/c,  or  2.08. 


The  value  of  bt  is  readily  computed  as  the  ratio  of 
total  insurance  benefits  to  total  expenditures  of  insured 
persons.  Benefits  in  1963  accounted  for  36.0  per  cent  of 
private  expenditures  ($2,311  million/$6,416  million).8 
72.2  per  cent  of  the  population  was  insured  in  1963,  and 
their  share  of  private  expenditures  was  EIt  W/f  h + 
ENt  Nt). 


EItIt  12.2%  _ 150.2% 

ENtNt  ' ' 27-8%  27-8% 

,1502% 

EItIt  + ENtNt  177.8% 


(10) 

(ID 


bt 


total  benefits 


36.0% 

84.4% 


= 42.7%  in  1963 


(12) 


For  other  years,  the  expenditures  ratio  (Et 
= Ejt/Ejyt)  which  figures  in  (10)  is  unknown  and  so  bt 
must  be  computed  in  a different  fashion.  We  know  that 
total  expenditures  equals  expenditures  of  insured  per- 
sons plus  expenditures  of  uninsured  persons: 


EXPSt  = EItIt  + ENt  Nt.  (13) 

EIt  equals  the  value  of  services  received  by  the  average 
insured  person  times  the  payments  ratio  Kt  \ an  equiva- 
lent formulation  is  benefits  (the  value  of  insured 
services)  per  insured  plus  the  value  of  uncompensated 
services  multiplied  by  their  payments  ratio  k*: 

Kt  UtENt 

EIt  = Et  UIt  = Kt  Ut  UNt  = 


= Bt  + k* 


ut  ENt 
k 


(14) 


7 The  survey  questionnaire  definesexpendituresasall  doctor’s 
bills  paid  (or  to  be  paid)  by  the  person  himself  (or  his  family  or 
friends)  and  any  part  paid  by  insurance,  whether  paid  directly  to 
the  doctor  or  to  the  person  himself. 

8 Only  private  expenditures  should  be  considered  in  this 
context  because  Et  is  derived  from  data  on  private  expenditures. 
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Substituting  ( 1 4)  into  ( 1 3)  and  solving,  we  have 

EXPSt  -It  Bt  (1  — k*) 

ENt= “ 05) 

Nt  +h  fk*/k)  Ut 

and 

EXPS.-ENtNt 

B„- . • 06) 

h 

We  then  solve  ( 1 2)  for  bt  in  years  other  than  1 963  by 
using  dollar  figures  for  benefits  and  for  expenditures  of 
the  insured  from  (16)  rather  than  by  using  percentages, 
as  in  (10)  through  (12).  The  appropriate  expenditures 
concept  for  this  purpose  is  private  expenditures  (direct 
consumer  expenditures  plus  private  ihsurance  benefits) 
plus  Medicare  benefits. 


Having  solved  for  all  constants,  we  proceed  as  follows 
to  derive  the  average  price  series: 

1.  Bt  = Benefits  per  insured  (total  benefits/ -i-//); 

2-  Ut  = 1 + 0.037—  . 


3.  ENt  - 


EXPSt  - total  benefits,  (1  — 0.835) 
0.835 


4.  Eit  = 


EXPSt-NtENt 


Substituting  the  1963  value  for  bt  into  (8),  we  have 
1-55  „ „„„  , 1.146  k 

y-Qg-  = 0.427  k + - y ^ — . Solving,  we  have  the  pay- 
ments ratio  of  uninsured  persons:  k = 0.67.  Substituting 
into  (6)  and  (7),  we  have  a formula  for  computing  the 
annual  payments  ratio  of  insured  persons, 


k*  = 0.835 

K = 1 0.835 

1 bt  + (l=bt)/k*  1-0.165  bt 


Bt 

5-  bt  = — 

nit 


6.  Kt  = 


0.835 

1 -0.165  bt  ' 


7.  APt  = 


UtIt  Kt  + Nt  (0.67) 

h + 


'•  CP , 
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EXP: 

1966  gross  annual  business  receipts  of  physicians  in 
self-employment  practice  [61,  pp.  55-73;  142-56].  This 
material  was  originally  published  in  [33,  pp.  96-98].  We 
have  restricted  our  sample  to  the  thirty-three  states  for 
which  data  are  available  on  both  sole  proprietorships 
and  partnerships.  Excluded  from  the  sample  are  Alaska, 
Delaware,  District  of  Columbia,  Hawaii,  Idaho,  Maine, 
Massachusetts,  Montana,  Nevada,  New  Hampshire,  New 
Mexico,  North  Dakota,  Rhode  Island,  South  Dakota, 
Utah,  Vermont,  West  Virginia,  and  Wyoming. 

Q: 

Number  of  general  practitioner  (G.  P.)  outpatient 
visits  or  their  equivalent. 

AP: 

Average  price  of  a G.  P.  outpatient  visit  equivalent.  Q 
and  AP  are  implicitly  defined  by  the  identity 

EXP  = Q*  AP.  (1) 

We  estimate  Q for  each  state  directly,  employing  our 
knowledge  of  outpatient  visits,  inpatient  visits,  and  the 
extent  of  physician  specialization,  and  then  obtain  AP 
from  (1). 

Total  outpatient  visit  equivalents  are  equivalent  to 
the  sum  of  such  visits  by  G.  P.’s  and  such  visits  by 
specialists. 

V = VgG  + VsS  = Vg(G  + bS),  (2) 

and  total  expenditures  can  similarly  be  decomposed  into 
expenditures  for  G.  P.’s  and  expenditures  for  specialists, 


where  O = home  and  office  visits;  H = hospital  inpatient 
visits;  and  w = outpatient  visit  equivalents  per  inpatient 
visit. 

After  appropriate  substitutions,  we  have 

_ _ (O  + wH)  (G  + abS)  ... 


and 

AP  = EXP/Q.  (7) 

According  to  (6),  the  quantity  of  physicians’  services 
in  a state  equals  the  number  of  outpatient  visit  equiva- 
lents multiplied  by  a factor  indicating  the  number  of 
G.  P.  equivalent  visits  in  the  average  physician  visit. 
Sources  for  the  right-hand  side  terms  in  (6)  are  described 
below. 

O; 

The  National  Center  for  Health  Statistics  provides 
data  on  number  of  home  and  office  visits  per  capita  for 
the  four  census  regions  in  1966-67  [57]  and  for  the 
nine  divisions  in  1957-59  [52].  Home  and  office  visits 
together  accounted  for  75  per  cent  of  the  total  physician 
visits  reported  in  the  1 966-67  National  Health  Survey. 
We  exclude  visits  in  hospital  outpatient  clinics  and 
emergency  rooms  (10  per  cent)  because  these  are 
performed  by  hospital  physicians,  not  private  practi- 
tioners. Also  excluded  are  telephone  visits  (10  per  cent), 
which  are  generally  free  of  charge  and  represent  much 
less  utilization  than  in-person  visits.  The  additional  5 per 
cent  of  visits  occurred  in  company  and  industry  health 
units,  other  places,  or  sites  unknown. 


EXP  = Pg  Vg  G + Ps  Vs  S = Pg  Vg  (G  + abS),  (3) 

where  Pg,  P$  = average  price  per  G.  P.,  specialist 
outpatient  visit  equivalent;  Vg,  Vs  = number  of  out- 
patient visit  equivalents  per  G.P., specialist;  G,  S = num- 
ber of  G.P.’s,  specialists;  Ps/Pg  = a,  Vs/Vg  = b.  Pg.  is 
equivalent  to  AP,  and  thus: 

Q = Vg  (G  + abS).  (4) 


We  assume  an  intraregion  distribution  of  per  capita 
visits  in  1966-67  comparable  to  the  distribution  that 
prevailed  in  the  earlier  period: 

1957-59:  Of  = OfaWla  + OfbWlb  + ••••  (8) 

1966-67:  0$  = ^ 0$W2a  + 

°1 


The  number  of  outpatient  visit  equivalents,  V,  is  defined 
by 

V = O + wH,  (5) 


(Ofb) 

Of 


0$w2b 


(9) 
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where 

0*(j)  = per  capita  home  and  office  visits  for  this 
region  at  time  i (in  division  j). 

Wjj  = per  cent  of  region’s  population  residing  in 
division  j at  time  i. 


In  this  way  we  can  estimate  1966-67  per  capita  home 
and  office  visits  for  each  of  the  divisions  in  a region  by 
the  term  (0*j).  (O^/Oj.  We  then  impute  the  same 
figure  to  each  state  in  the  division. 

H: 

We  assume  one  hospital  visit  by  a private  practice 
physician  for  each  day  of  stay  in  a nonfederal,  short- 
term hospital.  1966  days  of  stay,  the  product  of 
admissions  and  average  length  of  stay,  are  known  for 
each  state  [25,  Aug.  1,  1967].  Our  assumption  is 
supported  by  survey  data  which  indicate  that  the  median 
number  of  hospital  visits  by  self-employed  physicians 
was  22  per  week  in  1966,  and  that  the  median  number 
of  weeks  worked  per  year  was  48  (in  1968)  [30].  If 
physicians  in  these  thirty-three  states  conformed  to  the 
national  medians,  they  would  have  made  177  million 
hospital  visits;  in  fact,  the  number  of  patient  days  in 
these  states  was  quite  close  to  this— 185  million. 


b: 

1966  median  number  of  weekly  visits  per  specialist  (a 
weighted  average  of  all  kinds  of  specialists)  relative  to 
median  number  of  weekly  visits  per  G.  P.,  or  0.625, 
assumed  constant  for  all  states  [30].  Again,  we  assume 
this  ratio  to  be  the  same  for  total  visits  (to  which  the 
data  apply)  as  for  outpatient  visit  equivalents. 

MD: 

Number  of  nonfederal  physicians  active  in  “solo, 
partnership,  group,  and  other  practice.”  MD  = G + S. 
The  series  excludes  nonfederal  physicians  primarily 
engaged  in  teaching,  research,  industry,  public  health,  or 
hospital-based  practice. 

BEN: 

1 966  private  insurance  benefits  for  physicians’  serv- 
ices. Because  data  are  not  published  on  the  type  of 
health  insurance  benefits  paid  in  each  state,  we  estimate 
BEN  from  data  on  total  health  insurance  benefit 
payments  for  a state  (this  includes  hospital  expense  and 
disability  income  payments  as  well  as  physician  expense) 
and  on  the  number  of  state  residents  protected  by  the 
various  kinds  of  policies  (published  only  for  hospital, 
surgical,  and  regular  medical  policies). 


w: 

The  1968  national  ratio  of  average  charge  for  a 
hospital  inpatient  visit  relative  to  a home  or  office  visit, 
or  1.71.  Data  apply  to  the  Medicare  population  [58]. 

G,  S: 

Applies  to  physicians  in  private  practice  in  1966  [2, 
' 1967]. 

a: 


We  assume  first  that  hospital  expense  and  physician 
expense  benefits  together  constituted  89  per  cent  of  the 
benefit  total,  since  this  is  the  ratio  that  prevailed 
nationally  in  that  year.  Then  we  separate  out  the 
physician  expense  benefits  by  assuming  that  the  national 
ratio  of  hospital  benefits  per  hospital  insured  to  physi- 
cian benefits  per  surgically  insured  (1.76)  prevailed  in 
each  state.  The  data  are  from  [23,  1967  and  1968]. 
Thus, 

(1)  HIB  = HOS  + BEN  + DI; 


National  ratio  of  specialists’  average  gross  receipts  per 
visit  (AGR)  to  those  of  general  practitioners.  We  assume 
that  this  ratio  is  the  same  for  total  visits  (to  which  the 
data  apply)  as  for  outpatient  visit  equivalents.  The  AGR 
for  G.  P.’s  was  $5.48,  computed  from  survey  data  for 
solo  practitioners  on  1966  median  annual  gross  income 
from  self-employment  practice  and  number  of  annual 
visits  (median  weeks  per  year  times  median  visits  per 
week).  Computation  was  made  for  each  kind  of  practi- 
tioner, with  G.  P.’s  and  selected  kinds  of  specialists 
together  accounting  for  80  per  cent  of  self-employed 
solo  physicians.  A weighted  average  for  the  specialists 
was  $10.55.  Thus,  a =1.93,  assumed  constant  for  all 
states  [30] . 


(2)  0.89  HIB  * HOS  + BEN; 

(3)  BEN  + HOS  = bB  + hH  « b (B  + 1.76H); 


(4)  BEN  = bB 


.89  HIB  (B) 
B + 1.76H 


where  HIB  = total  health  insurance  benefits,  1966;  HOS, 
BEN,  DI  = hospital  expense,  physician  expense,  and 
disability  income  benefit  payments,  1966;  h,  b = hos- 
pital, physician  benefits  per  person  with  hospital,  physi- 
cian expense  protection;  H,  B = number  of  persons  with 
hospital,  physician  expense  protection.  B,  the  number  of 
persons  with  any  physician  insurance  (surgical,  regular 
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medical,  or  major  medical),  is  not  precisely  known, 
owing  to  an  undetermined  number  of  policyholders  with 
two  or  more  forms  of  coverage.  The  number  of 
surgically  insured  persons  serves  as  a very  good  proxy  for 
B (see  Appendix  B).  H and  B are  only  available  for  the 
population  under  age  sixty-five,  but  this  should  not  bias 
the  results,  since  only  their  ratio  is  of  consequence. 

PRM/BEN: 

Ratio  of  all  health  insurance  premiums  to  all  health 
insurance  benefits  [23,  1968] . 

INC*: 

1966  per  capita  disposable  personal  income  [49, 
p.  29]. 

MED  SCLS: 

1966  [ 1 , Nov.  21,  1966]. 

BEDS: 

Beds  in  nonfederal,  short-term  general  and  other 
special  hospitals,  as  of  Mar.  1,  1967  [2] ; from  statistics 
collected  by  American  Hospital  Association. 

UNION: 

1966  labor  union  members  [47,  1 969,  p.  236] . 
POPULATION: 

July  1,  1966  civilian  resident  population  [44], 

The  following  variables  also  appeared  in  the  prelimi- 
nary large-scale  version  of  our  model: 


DTH  RT: 

Average  of  1965,  1966,  and  1967  death  rate  per 
1,000  residents  [47,  1968,  p.  56  and  1969,  p.  56] . 

AINC*: 

1966  INC*  minus  1960  INC*  [49,  p.  29]. 

INF  MRT: 

1966.  Deaths  of  infants  under  one  year  old,  exclusive 
of  fetal  deaths,  per  1,000  live  births.  A weighted  average 
of  published  series  for  white  and  nonwhite  births  [47, 
1968]. 


EDUC: 

Median  years  of  school  completed  by  persons 
twenty-five  years  old  and  over  [43,  pp.  1-20,  Table  12]. 

%URB: 

1960.  Per  cent  of  total  population  classified  as  urban 
[43,  p.  xvi] . 

AGED: 

Persons  sixty-five  years  and  over,  July  1,  1966  [44], 
as  per  cent  of  population. 

BRTH  RT: 

1966  live  births,  white  plus  nonwhite,  per  1,000 
persons  [47,  1968,  p.  55]. 

%BLK: 

1960  [47,  1969,  p.  27], 

S&L  GOV: 

Fiscal  1967  state  and  local  government  expenditures 
for  hospitals  and  “other  health”  [42,  Table  18  of  each 
state  volume] . 

TEMP: 

[47,  1969,  p.  174]  lists  one  average  annual  figure  for 
all  but  fourteen  states  in  our  sample  (California,  Florida, 
Illinois,  Michigan,  Missouri,  New  York,  North  Carolina, 
Ohio,  Pennsylvania,  Tennessee,  Texas,  Virginia,  Washing- 
ton). For  these  states,  characterized  by  greater  geo- 
graphic variation  in  temperature  and  more  widely 
dispersed  populations,  temperatures  are  given  for  two  or 
three  major  cities.  We  have  used  a weighted  average  of 
the  city  figures  (with  the  cities’  populations  as  weights) 
as  the  basis  for  our  TEMP  variable  in  these  cases. 


%SPEC: 

Specialists  active  in  nonfederal,  “solo,  partnership, 
group,  and  other  practice,”  as  a per  cent  of  MD  [2, 
1967]. 

HOSP  MD: 

Nonfederal,  hospital-based  physicians  in  1966  [2, 
1967]. 
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%PART: 

Number  of  physicians  filing  partnership  business 
income  tax  returns  for  medical  practice  in  1966  as  a per 
cent  of  total  number  of  physicians  so  filing  (sole 
proprietors  plus  partners)  [61  or  33], 

MD  ORIG: 

The  sum  of  the  number  of  first-year  medical  students 
originating  from  a state  in  each  of  six  selected  years 
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(chosen  so  as  to  constitute  a fairly  representative  sample 
of  the  1966  physician  stock).  In  the  published  data, 
state  of  origin  is  variously  denoted  as  “birthplace” 
(1936,  1941),  “residence”  (1947,  1953,  1957),  and 
“geographic  source”  (1961).  The  data  for  1936  and 
1941  apply  to  all  medical  students  and  hence  describe 
the  state  of  origin  of  entering  students  in  the  years 
1933-36  and  1938-41,  respectively;  so  as  not  to  give 
undue  weight  to  these  years,  only  one-fourth  of  this 
figure  enters  the  computation  of  MD  ORIG  [1,  various 
issues] . 


Table  C-l 

Expenditures,  Insurance,  and  Price,  1966 


State 

Total 

Expenditures 

(Thousands) 

Physician 
Insurance 
Benefits 
per  Capita 
(BEN*) 

Per  Cent  of 
Persons  with 
Surgical  Insurance 

Average  Price 
(AP) 

Net  Price 
(NP) 

Alabama 

$110,519 

$10.70 

64.0 

$4.96 

$3.28 

Arizona 

83,252 

12.40 

47.4 

7.22 

5.52 

Arkansas 

57,612 

8.25 

45.9 

4.84 

3.49 

California 

1,265,801 

17.20 

67.7 

8.31 

6.23 

Colorado 

118,863 

19.00 

69.5 

7.52 

5.22 

Connecticut 

146,044 

19.80 

77.4 

7.54 

4.62 

Florida 

238,515 

11.40 

62.3 

5.19 

3.76 

Georgia 

148,515 

11.10 

74.5 

4.87 

3.29 

Illinois 

497,902 

18.50 

78.0 

5.96 

3.59 

Indiana 

200,540 

17.30 

75.8 

5.86 

3.37 

Iowa 

91,801 

14.30 

71.7 

4.53 

2.58 

Kansas 

98,479 

13.10 

59.9 

5.78 

4.05 

Kentucky 

118,176 

10.10 

57.0 

5.94 

4.35 

Louisiana 

158,431 

8.86 

49.5 

6.06 

4.85 

Maryland 

158,908 

12.60 

54.7 

6.00 

4.33 

Michigan 

340,574 

24.10 

79.6 

5.23 

2.11 

Minnesota 

125,355 

16.00 

71.3 

4.22 

2.31 

(continued) 
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Table  C-l  (concluded) 


State 

Total 

Expenditures 

(Thousands) 

Physician 
Insurance 
Benefits 
per  Capita 
(BEN*) 

Per  Cent  of 
Persons  with 
Surgical  Insurance 

Average  Price 
(AP) 

Net  Price 
(NP) 

Mississippi 

$65,498 

$8.17 

47.1 

$5.03 

$3.58 

Missouri 

171,546 

15.50 

69.4 

4.62 

2.73 

Nebraska 

61,456 

12.40 

67.8 

5.83 

4.14 

New  Jersey 

317,426 

16.60 

66.6 

5.85 

3.76 

New  York 

895,435 

22.30 

86.2 

5.55 

3.04 

North  Carolina 

161,411 

9.72 

68.6 

4.54 

3.21 

Ohio 

477,388 

18.80 

78.9 

6.15 

3.64 

Oklahoma 

85,159 

11.30 

69.4 

5.11 

3.46 

Oregon 

125,217 

12.80 

61.1 

7.89 

6.31 

Pennsylvania 

427,291 

17.50 

76.9 

4.35 

2.29 

South  Carolina 

66,278 

8.70 

67.7 

3.92 

2.63 

Tennessee 

134,408 

12.90 

68.3 

4.97 

3.14 

Texas 

423,597 

12.70 

61.5 

5.70 

3.91 

Virginia 

160,820 

12.00 

56.4 

5.15 

3.50 

Washington 

138,211 

16.20 

71.5 

6.00 

3.90 

Wisconsin 

163,130 

18.00 

77.5 

4.99 

2.70 

Table  C-2 

Physicians  by  Type  of  Practice,  1966 


State 

Physicians 
in  Private 
Practice 

Specialists 
in  Private 
Practice 

Alabama 

2,190 

1,321 

Arizona 

1,491 

1,000 

Arkansas 

1,310 

621 

California 

24,465 

16,895 

(continued) 
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Table  C-2  (concluded) 


State 

Physicians 
in  Private 
Practice 

Specialists 
in  Private 
Practice 

Colorado 

2,207 

1,558 

Connecticut 

3,412 

2,571 

Florida 

5,353 

3,910 

Georgia 

3,084 

2,048 

Illinois 

9,979 

6,164 

Indiana 

3,896 

2,122 

Iowa 

2,093 

1,023 

Kansas 

1,729 

952 

Kentucky 

2,237 

1,279 

Louisiana 

2,804 

1,904 

Maryland 

3,211 

2,279 

Michigan 

6,603 

4,469 

Minnesota 

3,342 

2,044 

Mississippi 

1,385 

702 

Missouri 

3,577 

2,446 

Nebraska 

1,246 

649 

New  Jersey 

6,905 

4,730 

New  York 

24,292 

17,347 

North  Carolina 

3,450 

2,225 

Ohio 

9,135 

5,865 

Oklahoma 

1,873 

1,101 

Oregon 

2,002 

1,320 

Pennsylvania 

1 1 ,249 

7,052 

South  Carolina 

1,605 

891 

Tennessee 

2,986 

1,986 

Texas 

8,679 

5,471 

Virginia 

3,486 

2,277 

Washington 

3,162 

2,021 

Wisconsin 

3,611 

2,217 
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Table  C-3 

Weighted,  Logarithmic  Correlation  Matrix,  1966 
(N=33  states) 


EXP* 

# 

a 

Oh 

< 

Oh 

z 

BEN* 

MD* 

EXP/MD 

Q/MD 

DTH  RT 

INF  MRT 

INC* 

MED  SCLS3 

Q* 

.55 

AP 

.91 

.15 

NP 

.71 

-.07 

.88 

BEN* 

.50 

.70 

.24 

-.21 

MD*  

.83 

.79 

.59 

.38 

.64 

EXP/MD 

.27 

-.43 

.54 

.57 

-.26 

-.31 

Q/MD 

-.84 

-.52 

-.74 

-.57 

-.49 

-.93 

.18 

DTH  RT 

-.27 

.29 

-.47 

-.53 

.25 

.01 

-.49 

.15 

INF  MRT 

-.52 

-.58 

-.33 

-.05 

-.67 

-.58 

.11 

.46 

-.12 

INC* 

.73 

.73 

.49 

.14 

.86 

.79 

-.12 

-.67 

.15 

-.74 

MED  SCLSa 

.44 

.72 

.16 

-.01 

.55 

.73 

-.52 

-.60 

.25 

-.24 

.51 

UNION* 

.50 

.64 

.27 

-.12 

.87 

.59 

-.17 

-.45 

.41 

-.69 

.82 

.46 

BEDS*  

-.01 

.54 

-.29 

-.39 

.36 

.23 

-.43 

-.00 

.60 

-.36 

.25 

.39 

PRM/BEN 

-.59 

-.55 

-.42 

-.08 

-.71 

-.63 

.07 

.55 

.06 

.46 

-.64 

-.44 

%SPECa  

.59 

.59 

.37 

.23 

.41 

.63 

-.14 

-.54 

-.15 

-.14 

.45 

.43 

AINC* 

.36 

.42 

.21 

-.12 

.68 

.40 

-.08 

-.31 

.16 

-.61 

.78 

.25 

EDUC 

.78 

.54 

.66 

.41 

.60 

.70 

.13 

-.66 

-.12 

-.73 

.77 

.23 

%AGEDa 

-.03 

.34 

-.21 

-.23 

.20 

.18 

-.37 

-.05 

.77 

-.36 

.22 

.13 

%BLKa  

-.53 

-.55 

-.35 

-.07 

-.69 

-.56 

.07 

.47 

-.18 

.89 

-.72 

-.22 

%PARTa  

-.16 

-.21 

-.08 

-.04 

-.21 

-.30 

.26 

.30 

-.30 

-.03 

-.28 

-.40 

BRTH  RT 

-.20 

-.51 

.03 

.09 

-.34 

-.42 

.41 

.29 

-.60 

.50 

-.37 

-.34 

MD  ORIG*  

-.40 

.10 

-.53 

-.58 

.17 

-.08 

-.55 

.18 

.61 

-.10 

-.02 

.22 

S&L  GOV* 

.44 

.55 

.24 

.07 

.45 

.61 

-.30 

-.52 

.05 

-.19 

.46 

.61 

HOSPMD* 

.43 

.79 

.11 

-.16 

.72 

.69 

-.46 

-.49 

.27 

-.46 

.68 

.68 

TEMP 

-.07 

-.40 

.13 

.43 

-.68 

-.21 

.25 

.05 

-.45 

.64 

-.55 

-.13 

%URBa  

.77 

.70 

.55 

.27 

.73 

.82 

-.11 

-.74 

.01 

-.51 

.85 

.57 

aLinear  variable. 
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TABLE  C-3  (Concluded) 


.37 

-.68  -.10 


.30 

-.09 

-.55 

.65 

.19 

-.28 

.11 

- 

.51 

.13 

-.51 

.29 

.52 

.27 

.61 

.13 

-.10 

.16 

.26 

-.68 

-.43 

.44 

-.12 

-.53 

-.75 

-.46 

-.23 

.12 

.26 

-.36 

-.02 

-.02 

-.10 

.03 

-.38 

-.46 

.12 

-.09 

-.13 

-.35 

-.71 

.56 

.33 

.20 

.60 

.04 

-.33 

.07 

-.30 

.30 

-.05 

-.03 

-.29 

.35 

.17 

-.32 

.53 

.38 

.29 

.11 

-.11 

.02 

-.06 

.04 

.67 

.43 

-.63 

.68 

.48 

.33 

.16 

-.40 

-.34 

-.32 

.25 

.56 

-.72 

-.54 

.30 

.06 

-.63 

-.25 

-.30 

.62 

-.14 

.31 

-.48 

-.11 

.66 

.12 

-.73 

.64 

.42 

.70 

.12 

-.54 

-.41 

-.27 

-.17 

.46 
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